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FOREWORD 

This re i ssue  of the Apollo Training Plan for the 
Apollo spacecraft  is submitted in  accordance with 
Paragraph 3.  7, Exhibit I, of the Definitive 
Contract NAS9- 150. 

The report  reflects schedule data provided in 
Apollo Master Development Schedule 8 (Revision 2),  
dated 2 3  December 1964 for  Block I and Block 11. 
The dates shown for the availability of the Apollo 
mission simulators for training a r e  scheduled dates 
combined with planned installation and checkout 
periods.  

The next re i ssue  of this report  is scheduled for  
publication on 1 June 1965. 
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1.0 INTRODUCTION 

1 .1  PURPOSE 

It is the purpose of the Apollo Training Plan to provide an overall 
plan for implementing and accomplishing Apollo training for NASA personnel. 
The total contents of the plan constitute a g ross  recommendation to NASA by 
S&ID. 
discussed wherever pertinent o r  applicable. 

S&ID participation within the framework of the plan i s  identified and 

1.2 SCOPE 

The resu l t s  of training requirements r e sea rch  and of training 
These resul ts  include the definit inn nf t r a i ~ i ~ g  planning a r e  reported. 

requirements ,  identification and description of recommended training courses ,  
establishment of training schedules, recommendations for utilization of 
Apollo training equipment, and provision of status information relevant to  the 
detailed training requirements research  in process at  the S&ID Downey 
facility. 

S&ID training services  for NASA a r e  described. Information 
also is provided concerning the training courses  available, the training 
serv ices  accomplished, and other training services  presently scheduled. 

Training equipment and t ra iner  instructor handbooks a r e  discussed 
in  considerable detail. 
includes a functional description of each A.pollo t ra iner ;  the scope, approach, 
and format of t ra iner  instructor handbooks; and t ra iner  and handbook 
scheduling information. 

Information provided relevant to training equipment 

In equipment t e rms ,  the plan encompasses all training directly 
related to the Apollo spacecraft (command module, service module, launch 
escape system) and interfacing ground support equipment. 

Training requirements and services  defined in  the plan a r e  provided 
for all NASA personnel requiring training. 
training: Apollo flight crews,  Flight Crew Support Division (FCSD) personnel, 
Flight Control Division (FCD) mission control teams and support staffs, and 
engineers and technicians involved in  the Apollo tes t  program at Cape Kennedy 
(ETR) and the White Sands Missile Range !WSMR-!, 

Emphasis has been placed on 

1- 1 dl@wmwF SID 62- 162 
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1 . 3  PROGRAM PLAN 

Scheduling of Apollo training in this plan is  in  accordance with 
Apollo Master Development Schedule 8 (Revision 2), which includes a 
requirement fo r  manned flight capability in  Apollo Spacecraft 012. The 
heaviest training load and the most cr i t ical  training schedules occur in  
achieving an  initial NASA capability to  successfully launch, fly, and recover 
manned Spacecraft 012. 

Figure 1 - 1 provides an overall Apollo training program schedule. 
Cri t ical  dates affecting overall  training planning and accomplishment are:  
Spacecraft 0 1 2  delivery date to ETR, automatic checkout equipment (ACE) 
operational date at ETR, Spacecraft 012 launch date , Manned Spacecraft 
Control Center (MSCC) and simulation checkout and training system (SCATS) 
operational dates ,  and Apollo training equipment availability dates. 

1.4 S&ID SERVICES AND SUPPORT 

Present  S&ID support of Apollo training includes the development 
of Apollo training equipment , the preparation of t ra iner  instructor  handbooks , 
the preparing and conducting of technical briefings on spacecraft systems , 
the publication of the Training Plan, and the carrying out of the r e sea rch  
and study required in plan preparation. Apollo training services  for NASA 
a r e  conducted by the same staff that plans and conducts Apollo systems 
training for S&ID personnel. Visibility to all S&ID services  in the Apollo 
training a rea  and access  to S&ID Apollo training services  and mater ia ls  can 
be arranged through the cognizant project officer in MSC-ASPO. 

1-2 -IAL 
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2.0  FLIGHT CREW AND FCSD 

2.1 FLIGHT CREW TRAINING REQUIREMENTS 

Training of flight c r ew personnel involves careful planning and 
programming in  o rde r  to achieve maximum crew proficiency within the 
relatively limited time available. 
in four general  phases: 
Apollo Procedure Training, Apollo Typical Mission Training, and Specific 
Mission Training. 

Flight c rew training is to be accomplished 
Technical Briefings and P rogram Participation, 

These a r e  summarized in  Table 2-1.  

Table 2-1.  Flight Crew Training Phases  

Phase 

Technical Briefings 
and Program 
Par ti cipa ti on 

Content 

1. Academic instruction and practical work in the 
basic sciences of space flight related to  the 
Apollo missions include: 
planetary and stellar astronomy; space 
physics and biophysics; orbital mechanics, 
trajectories,  and space navigation; 
selenography; and computer technology 

study of inter-  

2 .  Participation in planning spacecraft, crew, and 
mission requirements 

3 .  Involvement in astronaut system reviews 

4.  Technical briefings on spacecraft systems 

5. Technical briefings on launch vehicle systems 

6 .  Participation a s  tes t  subjects in Apollo 
Engineering simulation studies 

7. Training in centrifuge, p ressure  chamber, etc. 

8. Recovery and survival training 

9 .  Work in assigned a r e a s  of program technical 
re%pcn=ihility 

2-1 
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Table 2-1. Flight Crew Training Phases  (Cont) 

~ 

Phase.  

Apollo Procedures 
Training 

Apollo Typical 
Mission Training 

Specific Mission 
Training 

Content 

1. P a r t  Task and Crew Procedures  Training. 
Includes introduction to the cockpit environ- 
ment; normal c rew procedures;  and application 
of alternate modes, redundant systems, and 
manual overrides.  

NOTE: The System Analysis and Repair 
Training is no longer identified as  a required 
phase of training due to  CCA-213, which 
removed the IFTS and many system spare  
par t s .  The P a r t  Task and Crew Procedures  
Training will, through the use  of simulated 
spacecraft  malfunctions, provide a need for 
system analysis to determine required c rew 
action. 

1, Typical Mission Situation Training:. Includes 
crew procedures for a l l  major  mission events, 
crew judgments, variations in  procedures in  
dealing with mission situations and contin- 
gencies, and procedures and situations in  
working inter f ac e with manned s pace c r a f t  
flight network (MSFN) - MSCC . 

____ 

1. Final refinement and pract ice  of specific 
mission plan and procedures 

2. Participation in  preflight tes t  and checkout 
of the spacecraft  

3 .  Supplementary specific mission training in 
such activities a s  eg res s  and recovery, 
scientific experiments and data gathering, 
lunar surface operations, specific mission 
navigation, etc.  

4. Prac t ice  of the specific mission with MSCC- 
SCATS using the Apollo mission simulator 
( AMs) - SC ATS inter f ac  e c apa bili ty 

5. Pract ice  and evaluation of possible specific 
mission contingencies 

2-2 -TIAL 
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0 2.2 FCSD TRAINING REQUIREMENTS 

S&ID also anticipates a need for  and recommends a series of 
technical briefings and system training courdes for FCSD personnel, 
training is required to provide FCSD personnel with Apollo spacecraft  
background for  technical participation in  spacecraft  development; prepa- 
ration of mission plans and crew procedures for  successful Apollo missions; 
and operation and effective utilization of Apollo training equipment. 

Such 

S&ID technical briefings on Apollo spacecraft  systems for FCSD 
have been initiated. These a r e  discussed in  Paragraph 2. 5 of this report .  

System a r e a s  for which FCSD requires  detailed training, and a 
description of such training, a r e  included in Table 2-2. 

Table 2-2. FCSD Training Requirements 

Type of Training 

Crex:: p r x e d u r e s  

Spacecraft systems 
training: 

Stabilization and 
control system 

Propulsion sy s tem s 

Communications 
and data system 

Electr ical  power 
system 

Training Required 

In order  to effectively plan Apollo missions and 
prepare detaiied crew procedures, FZSD per-  
sonnel require a working familiarity with 
spacecraft  controls and indicators and with the 
crew compartment environment. 
training in  crew procedures for non-crew FCSD 
personnel is recommended. 

A course of 

In order  to effectively plan, measure,  and 
evaluate crew capabilities to deal with system 
contingencies in mission situations, FCSD per - 
sonnel require training in  the crew test  and 
analysis capability . The requirements include : 
detailed system theory of operation, MSFN data 
sampling capabilities, and procedures for 
diagnosing system malperformance and for 
taking corrective action. 
craf t  systems training m w s e s  is reco.mmended. 

A se r i e s  of space- 

e 
2 - 3  
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Type of Training 

Table 2-2. FCSD Training Requirements (Cont) 

Training Required 

Environmental 
control system 

Structures and 
crew equipment 

Launch escape, 
ear th  landing and 
emergency detection 
systems 

2 . 3  OVERALL PROGRAM PLAN AND SCHEDULE 

The scope of specific S&ID programming recommendations for  
Apollo flight crew and FCSD training includes: 
Apollo typical mission training (flight crew),  specific mission training- 
flight crew, crew procedures training (FCSD), and spacecraft  systems 
training (FCSD), as defined ir, Tables 2-1 and 2-2. 
plish the program is provided in Figure 2-1. 
by the following cr i t ical  dates. 

system technical briefings, 

A schedule to accom- 
The schedule is constrained 

Crit ical  dates in  the scheduling of flight c rew and FCSD training a r e  
the Spacecraft 012 launch date, the MSCC-SCATS operational date, and 
Apollo training equipment availability dates.  
availability dates a r e  derived f rom the scheduled shipping dates and the 
planned installation and checkout time. 

The training equipment 

The scheduling of Apollo mission training is premised on training 
all Block I flight crews in  an initial group. 
back up crew personnel for Spacecraft 012 and 014. 
of the training would then be based on t ransfer  of Gemini crew members  
and/or  designation of new astronaut candidates. The reiteration for  
Block II flight crews has been included in the schedule (Figure 2-1). 

This group includes pr ime and 
Subsequent reiteration 

It is recognized that NASA must have the flexibility to respond to many 
requirements which may influence i ts  particular approach to flight c rew 

2-4 -TIAL 
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training. Accordingly, training milestones have been identified for each 
type of training. 
desired flight crew proficiency for that type of training. 
stones a s  indicators of increasing flight c rew proficiency, severa l  different 
flight c rew training approaches have been identified and a re  the subject of 
Section 2. 12. 
ing milestone. 

Each milestone is associated with a different level of 
Using these mile- 

A shorthand notation has been assigned for each type of train- 
These a r e  a s  follows: 

APTM - Apollo P a r t  Task Training Milestones 
ACPM - Apollo Crew Procedures  Training Milestones 
ATMM - Apollo Typical Mission Training Milestones 
AITM - Apollo Integrated Typical Mission Training Milestones 
ASMM - Apollo Specific Mission Training Milestones 
AISM - Apollo Integrated Specific Mission Training Milestones 
ASSM - Apollo Spacecraft System Briefing Milestones 
ATPM - Apollo Tes t  Participation Training Milestones 
ASCM - Apollo Scientific Training Milestones 
AENM - Apollo Environmental Training Miles tones 

2.4 FLIGHT CREW PROGRAM PARTICIPATION 

Table 2-1 includes a general  outline of how flight c rew members  a r e  
being prepared for mission training and how they a r e  participating in the 
overall  Apollo program. 
in Table 2- 1, Technical Briefings and P rogram Participation, precludes 
any requirement for familiarization o r  basic sciences background training 
as  par t  of the Apollo mission training curriculum. 

A program background of the magnitude described 

Individual flight c rew members  of the Apollo Group have been assigned 
Each flight c rew to specific a reas  of the program which they must  monitor. 

member represents  the other members  of the Apollo group in his assigned 
a r e a  and is  therefore able to brief them to the extent of his participation. 
However, there a r e  cer ta in  tes t  program activities in which each Block I 
flight crew, pr ime and backup, should have a personal representative 
participating. I t  should be noted 
that the integrated tes t s  using ACE a t  Downey and the Field Operations at 
the Eas te rn  Test  Range (ETR) a r e  considered to be par t  of specific training 
and therefore should involve only the flight c r ew and backup assigned to the 
spacecraft  for that mission. 

Some of these activities a r e  l isted below. 

SC 001 service module at, PSDF: 
engine 

hot f i r ing of service propulsion 

SC 008 at MSC: thermal  vacuum tes t  

2 -6 SID 62-162 4WHI3WTIAL 
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All future tes t  flights, including: 

1. BP-23A command module for pad abort  

2. BP-22 for high-altitude abort  

3. SC 002 for power-on tumbling abort  

4, BP-16 and BP-26 for  micrometeoroid experiments 

5.  SC 009 and SC 011 for  supercircular  entry with a Saturn I B  
booster configuration 

6. SC 012 for first Apollo manned flight 

Some completion milestones for flight c rew tes t  participation a r e  given 
as follows: 

ATPM-1 Each flight c r ew has confidence in the reliability of the 
spacecraft  systems through participation in the sys tems 
tes t  program, 

ATPM-2 Each filght c r ew has confidence in the reiiabiiity of the 
boost vehicies systems through participation in the sys-  
tem tes t  and flight tes t  programs.  

ATPM-3 Each flight c r ew has confidence in the checkout program 
3 c  ,n > A n n r r 3 t f n  m n 3 n c  cf deter~~ininrn c t a t i i c  nf c n a ~ ~ ~ v a f t  -r----- --- U Y  U I I  ","YyUu*" . . A A " U I * L  6 Y I l l Y Y  

systems pr ior  to launch. 

ATPM-4 Each flight c r ew has confidence in the checkout program 
a s  an adequate means of determining status of boost 
vehicle systems pr ior  to launch. 

ATPM-5 Each flight c r ew member is  personally aware of the 
specific sys tems differences between the Apollo mission 
simulator and his assigned spacecraft  through participa- 
tion in the various checkout and tes t  functions performed 
a t  KSC on his spacdzraft. 

As the tes t  p rogram fo r  Spacecraft 012 and 014 is further defined, S&ID 
Apollo Training intends to identify the required flight crew participation to 
satisfy training milestones ATPM- 1 through ATPM- 5. 

2- 7 
SID 62-162 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

2.5 TECHNICAL BRIEFINGS 

Apollo system technical briefings a r e  presently provided for both FCSD 
and the astronauts by S&ID. 
already been accomplished. 

A substantial number of such briefings have 

System technical briefings for astronauts a r e  being presented in relation 
to the astronaut system reviews with S&ID-Apollo Engineering, 
astronaut system review, a training briefing is prepared, c leared with 
Engineering, and presented to the astronauts at MSC. 
who prepares  and presents  the briefing is present  at the astronaut system 
review to a s s i s t  the astronauts in interpreting data. 
highly successful f rom the standpoint of both the astronaut and S&ID Apollo 
Engineering. 
a limited number of astronauts, each working in his a r e a  of specific program 
assignment. 

P r i o r  to the 

The S&ID instructor 

The procedure has been 

The present  briefing and system review participation involves 

Scheduling of system technical briefings for both FCSD and the as t ro-  
Briefings continue to be available 
Courses available f rom S&ID a r e  

Table 2-3 includes the system technical 

nauts has been on an as-requested basis.  
upon reasonable notice f rom MSC-ASPO. 
the subject of Section 8. 0 of the plan. 
briefings presented to FCSD personnel. 

P r io r  to the initiation of Apollo mission training, it will be necessary 
to bring a l l  flight c rew members  to a common level of understanding of 
spacecraft  systems. The spacecraft  systems briefings scheduled for this 
purpose, identified in Figure 2-1, provide coverage for all spacecraft  sys-  
tems. Apollo system t ra iners  will be used in this phase of c rew training. 
Training milestones associated with this type of training a r e  given below. 

ASSM- 1. Each flight c rew member has a fairly complete knowledge 
of each spacecraft system configuration, the physical inter-  
faces between the spacecraft  systems,  and the physical 
significance of each spacecraft  system display within the 
command module. 

ASSM-2. Each flight c rew member has a fairly complete knowledge 
of each spacecraft system configuration, the physical inter-  
faces between the spacecraft  systems,  the physical 
significance of each spacecraft  sys tem display within the 
command module, and individual spacecraft  systems signal 
flow when spacecraft  sys tem malfunctions a r e  introduced 
into the system. 
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Table 2-3. System Technical Briefings for FCSD Personnel  

Apollo familiarization 
Apollo familiarization 
Stabilization and control 
Stabilization and control 
Stabilization and control 
Stabilization and control 
Propulsion 
Electr ical  power 
Environmental c ontr ol 
Communications and instrumentation 
Launch escape and earth landing 
Stabilization and control 
P r opu 1 s ion 
Elec t r ica l  power 
Environmental contr oi 
Sequentiai events controi 
Telecommunications 
Structural  and mechanical 
Crew systems 

System Technical Briefings 

Date 

1 7  Jul 63 
1 2  Sept 63 
16 Sept 63 
16 Sept 63 
14 Oct 63 
4 Nov 63 
27 Nov 63 
2 Dec 63 
7 Jan  64 
9 Jan  64 
21 Jan  64 
12 Oct 64 
22 Oct 64 
28 Oct 64 
30 Oct 64 
9 iu’ov 64 
13 Nov 64 
20 Nov 64 
24 Nov 64 

Time 
(hr )  

12.0 
1 2 . 0  
20. 0 
20. 0 

6. 5 
20. 0 

6. 5 
8. 0 

12. 0 
16. 0 
14. 0 
32. 0 
16. 0 
7. 0 

i6 .  0 
i 2 .  0 
20. 0 

8. 0 
8. 0 

Students 

16 
6 
7 

13 
2 
3 
2 
2 
2 
3 
5 

27 
17 
13 

7 
20 
14 
12 

9 

2 .6  PART TASK AND CREW PROCEDURES TRAINING 

Part task training is the first type of training to be accomplished using 
the Apollo mission simulator ( A M ) .  
as t ronaut  in  the A M  for purposes of accomplishing basic manipulative skills 
and basic  procedures training. 
of training to be accomplished using the AMs. 
involve two o r  three astronauts in the t ra iner  for training in logical groups 
of tasks .  

P a r t  task exercises involve a single 

Crew procedures training i s  the second type 
Crew procedure exercises  

The requirements for these types of training have been identified in 
severa l  previously published revisions of this Training Plan. Detailed 
requirements  a lso have been identified in  two training analysis outputs. 
a r e  the Crew Training Units and the Apollo P a r t  Task Trainer  Exerc ise  Plan, 
The APTT Exercise  R a n  i s  the subject of Section 2. 10 of this Training Plan, 
The c rew training units were developed by the S&ID Training Analysis Section 

These 
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Crew procedures I exercises  

a s  training requirements for spacecraft  systems operation and c rew pro- 
cedures training. 
and-practice training. 
training consisted of practice on various c rew procedures. The emphasis 
on procedures ra ther  than systems led S&ID to abandon the organization of 
these units and follow more  closely the organization of the APTT Exercise  
Plan as further definition of this training continued. 

These training units identified the need for specific learn-  
However, it was noted that much of the required 

204A & 205A 

Next, a preliminary syiiabus was compietcd for the pa r t  task and 
crew procedures training. This syllabus follows the organization of the 
APTT Exercise  Plan and includes learning requirements identified pre-  
viously in the c rew training units. 
training syllabi a r e  written f rom the standpoint of one c rew member and one 
flight crew, respectively. 
member o r  flight c r ew spent an extended t ime in the t ra iner .  Therefore, it 
is desirable to schedule a group of flight c r ew members  to receive pa r t  task 
and crew procedures training during the same period. 
that twelve flight c rew members  fo rm the group scheduled for Block I train- 
ing. This will provide c rew personnel to support the two scheduled manned 
missions of Block I. 
(Figure 2-1) is based on this assumption. 
syllabi, the following summary t ime requirements were developed (Table 2 4 ) .  

The pa r t  task and the c rew procedures 

Ineffective training would resu l t  i f  a given c rew 

It is  recommended 

The recommended schedule for flight crew training 
Then, using these preliminary 

Table 2-4, Summary Time Requirements for Part Task 
and Crew Procedures  Training 

P a r t  task 
exercises  

Flight Crew 
and Backup 
for Mission 

204A & 205A 

Number of 
Students 

Total Total 
Trainer  Total Classroom 

Time (h r s )  Time per  Crew 

936 50 

426 

The t ra iner  t ime per  flight c rew member provides considerable 
practice in par t  task exercise  and two complete c rew procedure exercise  
runs per  flight c rew member for  each spacecraft  station. For  both types 
of exercises ,  t ime has been allowed for  the use  of simulated spacecraf t  
malfunctions . 

Finally, the means by which to operationally accomplish pa r t  task 
and crew procedures training on the AMS is now being developed for the 
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AMS Instructor Handbook. This handbook, the subject of Section 7 ,  identifies 
training exercises  consisting of training sessions and training runs. 
of the partially developed sessions a r e  identified in  Appendix B. 

Some 

The training milestones for pa r t  task and crew procedures training a r e  
a s  follows: 

APTM- 1. 

APTM-2. 

APTM- 3. 

APTM-5. 

APTM-6. 

Each flight c r ew member has  been introduced to each 
all-go one-man activity and can participate in the all-go 
c rew procedures training, but with limited training 
efficiency (Block I). 

Each flight c r ew member understands, and can perform 
fairly well, all one-man activities associated with an  
all-go Block I mission and is  prepared to go ahead with 
c rew procedures training involving only all-go procedures 
(Block I). 

Each flight c rew member has been introduced to each 
all-go one man activity and recognizes the need for  use of 
alternate systems and procedures through a light overview 
of the simulated spacecraft  malfunction. Each flight c r ew 
ixieixiber can pdriicipdte in the complete c rew procedures 

(Block I). 

LI ~Iiling effort, L . . A  ---:AI- 7 2 - - - 2  A -Y I--- ! 
UUL wILri i i i r i i L i : u  Lrdiuing efficiency 

Each flight c r ew member understands, and can perform 
fairly well: all one-man activities, including use of 
alternate sys  tems  and procedure s, by practice iui( olving 
approximately one-half of the simulated spacecraft  sys-  
t em malfunctions. 
to participate in the complete crew procedures training 
(Block I). 

Each flight crew member is prepared 

Each flight c r ew member understands, and can perform 
well, a l l  one-man activities, including use  of alternate 
systems and procedures,  by practice involving 75  percent 
of a l l  identified simulated spacecraft  system malfunctions 
(Block I). 

Each flight c rew member understands, and can per form 
well, a l l  al ternate systems and procedures required by 
training with all  identified pa r t  task contingencies. 
ing to accomplish this milestone would occur af ter  com- 
pletion of all-go pa r t  task and crew procedures training 
and would be followed by c rew procedures contingency 
training (Block I). 

Train- 
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Each astronaut, a s  a member of a flight crew, is acquainted 
with each of the all-go c rew activities for Block I missions. 
Each flight c rew member has very little knowledge o r  skil l  
to accomplish the procedural interface between individual 
c rew members ,  

ACPM-2. 

ACPM- 3. 

ACPM-4. 

ACPM-5. 

ACPM-6. 

Each astronaut, a s  a member of a flight crew, understands, 
and can perform fairly well, a11 spacecraft  procedures 
associated with an all-go Block I mission. 

Each astronaut, as a member of a flight crew, is acquainted 
with the spacecraft  procedures associated with the Block I 
manned missions and recognizes the need for use of a l te r -  
nate systems and procedures through a light overview of 
the simulated spacecraft  malfunctions. 

Each astronaut, as a member of a flight crew, understands, 
and can perform fairly well, all spacecraft  procedures,  
including use of alternate systems and procedures,  by 
practice involving approximately one-half of the simulated 
spacecraft  sys tem malfunctions. 

Each astronaut, a s  pa r t  of a flight crew, understands, and 
can per form well, a l l  spacecraft  procedures,  including use 
of alternate systems and procedures,  by programming 
75 percent of a l l  identified simulated spacecraft  systems 
malfunctions for c r ew procedures training. 

Each astronaut, as par t  of a flight crew, can per form well 
with al l  alternate systems and procedures required by 
programming all identified simulated spacecraft  system 
malfunctions for c rew procedures training. Training to 
accomplish this milestone would occur after completion 
of a t  l eas t  the all-go pa r t  task and c rew procedures 
training. 

The training required to achieve a given milestone is defined in  t e r m s  
of training exercises ,  sessions,  and runs. 
identification on the number of training runs  required for achieving the 
various pa r t  task training milestones, Some of these training runs a r e  
described in Appendix B. 

Table 2-5 provides a par t ia l  

2 . 7  TYPICAL MISSION TRAINING 

Typical mission training i s  the next type of flight c rew training that 
should follow the c rew procedures training. This training now exposes 
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Table 2-5. Required Part Task Training Runs (Part ia l )  

Training Activity 
or  

Training Purpose 

P T  5. 1 
(Sta 1) 

Launch and ascent procedures 

Run 1 
Run 2 
Run 3 
Run 4 
Run 5 

P T  5. 2 LES aborts (Sta 1) 
Run 1 
Run 2 
Run 3 
Run 4 
Run 5 
Run 6 
Run 7 

P T  5. 3 SPS aborts (Sta 1) 
D--- 1 
.I.\UIl I 

Run 2 
Run 3 
Run 4 

P T  5.4 Launch and ascent  contingencies 
Run 1 
Run 2 
Run 3 
Run 4 
Run 5 
Run 6 
Run 7 

- 
4 

i 
b 
PI 
4 - 

1 

m 

2 
b 
P4 
4 
- 

2 
1 

1 
- 

1 

1 

1 

1 

* 
i 
B 
PI 
4 

2 
2 
1 
1 
2 

1 
1 
1 

~ 

I :  

In 

2 
b 
pc 
4 - 

2 
3 
2 
2 
2 

1 

1 
1 
2 
- 

2 
2 
2 
2 
2 
2 
2 

9 
L. 

2 
2 
3 

.* 

e 
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% 

the flight c rew to typical mission situations with some emphasis on pre-  
l iminary mission rules.  The following milestones a r e  associated with this 
type of training. 

ATMM- 1. 

ATMM-2. 

ATMM- 3. 

ATMM-4. 
- 

ATMM-5. 

Each astronaut, a s  a member of a flight crew, has been 
introduced to an  all-go typical mission by participation in 
a non-real time typical mission. 
typical mission reduces those periods of low crew activity. ) 

(The non-real t ime 

Each astronaut, as a member of a flight crew, is familiar 
with the normal  functions associated with the family of 
missions (including t ra jector ies)  assigned to Block I, in 
addition to a few deviations in  spacecraft  position, velocity, 
and attitude. 
spacecraft  system malfunctions. 

This does not require  previous training with 

Each astronaut, a s  a member of a flight crew, has been 
introduced to a few typical missions including mission 
situations (deviations and spacecraft  malfunctions), 

When each astronaut, a s  a member of, a flight crew, is 
confronted with an abnormal mission situation, he is able 
to take action appropriate to the situation and its t ime of 
occurrence in the mission. This will involve severa l  
typical missions,  including spacecraf t  malfunctions and 
deviations in spacecraft  position, velocity, and flight path. 

When each astronaut, a s  a member of a flight crew, is 
confronted with an abnormal mission situation, he is able 
to take action appropriate to the situation and its t ime of 
occurrence in the mission. Each flight c rew member is 
able to develop new, improved procedures based on his 
personal knowledge and ability. 
missions with a high density of spacecraft  malfunctions 
and deviations in spacecraft  position, velocity, and flight 
path, Training to accomplish this milestone would occur 
after all-go typical mission o r  all-go integrated typical 
mission training. 

This involves some. typical 

The Apollo Mission Simulator Utilization Plan, the subject of Pa ra -  
graph 2. 11, identifies training situations which would enable the flight crew 
to become familiar with typical mission situations. 
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c- I 

2 .8  INTEGRATED TYPICAL MISSION TRAINING 

Integrated typical mission training brings the previously separate  
training of the flight c rews  and the flight controllers f rom MSCC into a 
combined training operation. 
cope with typical situations in working interface with the Manned Spacecraft 
Control Center. 

The flight c r ew will improve procedures and 

The following milestones a r e  associated with this type of 
training. 

AITM- 1. 

AITM-2. 

AITM- 3. 

AIT M- 4. 

AITM-5. 

2. 9 SPECIFIC 

Each flight c r ew has been introduced to an  all-go integrated 
typical mission by participation in  a combined training 
exercise  involving MSCC personnel and a simulated MSFN. 

Each flight c r ew is familiar with the normal MSCC/flight 
c r ew integrated functions associated with the possible 
family of missions for Block I. Non-real t ime missions 
a r e  used to enable more  practice on those functions which 
can best  be accomplished in  the integrated mode. 

Each flight c r ew has been introduced to a few integrated 
typical missions,  including a few mission situations (devia- 
tions and spacecraft  malfunctions). 

Each flight crex;,r is fapAiliar .,.,.ith the  r,or=-al *.- MSrr U U I /*1;-l.* A L A E j l l C  

crew integrated functions and with those integrated functions 
resulting f r o m  mission contingency situations that a r e  
associated with the family of possible Block I missions.  
Non-real-time missions a r e  used to enable more  practice 
on those functions which can best  be accomplished in the 
integrated mode in  accordance with existing mission rules .  

Each flight c r ew is familiar with the normal MSCC/flight 
c r ew integrated functions and very  familiar with those 
integrated functions resulting f rom two-thirds of all iden- 
tified mission contingency situations that a r e  associated 
with the family of possible Block I missions. 
t ime missions a r e  used to enable more practice on those 
functions which can best  be accomplished in the integrated 
mode in  accordance with existing mission rules. 

Non-real 

MISSION TRAINING 

Specific mission training for the flight c r ew will involve practice on 
procedures  and with situations requiring decisions. 
will  be accomplished using the AMS. 
with this type of training. 

This pa r t  of the training 
The following milestones a r e  associated 
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ASMM- 1. Each flight c rew will have practiced the specific mission, 
including one- half of a l l  identifiable mission contingency 
situations, to improve dependability and to ensure a 
reaction t ime well within acceptable limits. Each flight 
c rew will a l so  have accomplished sufficient training on 
new functions incorporated into the AMS a s  a resu l t  of 
recent spacecraft  changes or  a decision to increase the 
training capability of the AMS. 
mission will be normally in non-real mission t ime to  
enable more  emphasis on periods of high flight c rew 
activity. 

Prac t ice  on the specific 

ASMM-2. Each flight c rew will have practiced the specific mission, 
including - a l l  identifiable mission contingency situations, 
to improve dependability and to ensure a reaction t ime 
well within acceptable l imits.  
have accomplished sufficient training on new functions 
incorporated in%o the AMS a s  a resu l t  of recent spacecraft  
changes o r  a decision to increase the training capability of 
the AMS. Most practice on the specific mission will be in 
non-real time to enable more  emphasis on periods of high 
flight c rew activity. 

Each flight c rew will a l so  

The AMS will be used to accomplish integrated specific mission t ra in-  
ing during this period of time. 
this training . 

The following milestone is associated with 

AISM-1. The flight crew and backup will have practiced all required 
integrated action, including at  l eas t  one final real-t ime 
specific mission involving MSCC and MSFN personnel in  
accordance with the current  mission rules.  This real- t ime 
mission should be divided into approximately 8-hour 
segments, each with severa l  b reak  periods,  to reduce crew 
fatigue in  the one-g environment. 

During preflight t e s t  and checkout of the spacecraft  the flight c r ew will 
be pa r t  of the checkout team. 
Engineering conferences and will observe, and take pa r t  in, the checkout 
procedures.  Such participation, aside f rom developing confidence in the 
spacecraft ,  will pinpoint possible variations between simulator operation 
and operation of the a s  signed spacecraft. 
stones a r e  discussed in  Section 2. 4 of this Training Plan. 

The c rew members  will participate in 

Tes t  participation training mile- 

2.10 APOLLO PART TASK TRAINER EXERCISE PLAN 

S&ID prepared the APTT Exercise  Plan for two purposes: to provide 
S&ID Apollo Engineering with a detailed definition of the ultimate purpose 
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and applications of the pa r t  task t ra iner  and to provide detailed recommenda- 
tions to NASA on t ra iner  utilization. 

a 
The pa r t  task t ra iner  contract  was cancelled on November 6, 1964, by 

Although there  is no longer a pa r t  task t ra iner  Supplemental Agreement 60. 
in the Apollo program, there  is still a requirement for the type of training 
originally identified to be accomplished on it. The pa r t  task exerc ises  and 
the c rew procedures exerc ises  (identified in  the Exercise  P lan  a s  Mission 
Segment Exerc ises )  fo rm the basis for the pa r t  task and c rew procedures  
training discussed i n  Section 2. 6 and Appendix B of this Plan. Appendix A 
to this Plan provides a synopsis of each exercise  defined in  the APTT 
Exercise  Plan and a suggested order  of training accomplishment, 

In many cases  the training identified in  the APTT Exercise  Plan and 
ultimately in  the AMS Instructor Handbook requires a spacecraft  sys tem 
malfunction to initiate a specific flight c r ew action. Accordingly, S&ID 
Apollo Training prepared the plan for preparation of the catalogs of mal- 
functions to be used in the APTT and AMS, SID 64-913, dated April  1964. 
This plan was sent  to NASA on 30 April 1964. Then, in accordance with 
SID 64-913, S&ID Apollo Training prepared the Apollo pa r t  task t ra iner  
malfunction selection catalog, dated 15 May 1964. 
catalog was formalized a s  AMS and APTT Malfunction Catalog, SID 64-1638. 
i n i s  catalog was sent to NASA-FCSD in November i464. 
ueirig curfer iuy  revised. It wiii contain approximateiy 450 AivS maifunction 
data sheets, each one identifying a recommended simulated spacecraft  mal- 
function. 
sheets.  

In September 1964 the 

rnr The cataiog is 
L - -.- I -.. _ _  - - . 

Appendix D to this plan contains two of these malfunction data 

The scope, purpose and content of the APTT Exercise  Plan w a s  
informally reviewed with.MSC-FCSD on April 16, 1964. The revision used 
was that of March 17, 1964. No additional revisions a r e  scheduled. 

2. 11 APOLLO MISSION SIMULATOR UTILIZATION PLAN 

S&ID is presently preparing the Apollo Mission Simulator Utilization 
Plan for the same purposes as the Part Task Trainer  Plan. 
a r e  to provide S&ID Apollo Engineering with a detailed definition of the 
ultimate purposes and applications of the mission simulator and to develop 
a detailed rccoxmccdat ion to >!AS4 en simulator utilization by S&ID. 

These purposes 

The three sections of the AMS Utilization Plan a r e  a s  follows: 

Section I. Training (Tra iner )  Requirements 
Section 11. 
Section 111. Utilization Schedule 

Syllabus for Flight Crew Training 
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The training requirements section will include for each manned 
mission: (1)  required normal functions and (2 )  a list of training situations, 
each one supported by a training situation data sheet for the non-integrated 
mode and integrated (MSCC-SCATS-AMS) mode, 
when a simulated spacecraft deviation (position, velocity, and flight path) 
and/or  a simulated spacecraft  system malfunction a r e  inserted into the 
simulated normal mission functions. 
enable the flight crew to practice abort/continue decisions and related pro- 
cedures for the normal and abnormal conditions associated with each manned 
mission. 
Utilization Plan. 
the situation for the S&ID Trainer  Equipment Department ( t ra iner  performance 
character is t ics) ,  training syllabus activities, and the AMS instructor handbook 
activities . 

A training situation resu l t s  

The training situation is required to 

The training situation data sheet is the basis for Section I of the 
The data sheet is  configured so that it functionally defines 

The syllabus section will identify the manner in  which the c lass room 
activities, tes t  participation activities, and AMS activities will be combined 
to define typical mission training (integrated and non-integrated mode) and 
specific mission training (integrated and non-integrated mode). To define 
the AMS activities in  the syllabus, training session requirements will be 
identified, These requirements will include some sessions with only normal  
mission functions and other sessions involving one o r  more  training situations, 

0 
The utilization schedule section will identify all periods of activity for 

This includes flight c r ew training periods, FCD training periods, the AMS. 
modification periods, and any other training related activities. 

The AMS and APTT Malfunction Catalog, SID 64-1638, dated 
September 1964, provides a source of recommended simulated spacecraf t  
malfunctions required to c rea te  training situations. 

A preliminary AMS Utilization Plan, dated 2 September 1964, was 

This preliminary is sue contained 
published and provided to S&ID Apollo Trainer  Engineering as preliminary 
t ra iner  performance characterist ics.  
only a list of training situations for the planned-for manned missions 203A, 
204A, 205A, and 506A. 
Copies of this updated plan were sent to NASA-FCSD on 10 November 1964. 

The Plan was updated and published on 30 October 1964. 

During a meeting between S&ID Training and NASA-FCSD on 3 and 4 
December 1964, S&ID Apollo Training provided to NASA a document con- 
taining many situation data sheets. 

2. 12 PLAN F O R  APOLLO MISSION TRAINING 

Figure 2-2  identifies the phases of flight c rew mission training and 
the briefings required to bring each flight c rew member to a common 
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co'. 
start ing point for his mission training. 
activities with reference to the related sections of this training plan. These 
support activities a r e  l isted under the same three categories for each phase 
of mission training. These categories a r e  required training equipment, 
required training activity, and instructions on training use of delivered 
t ra iner .  

Figure 2-2 a lso identifies the support a 

Several alternate flight c rew training methods have been partially 
defined to date. 
in responding to possible changes in  Apollo program requirements.  
al ternate training methods a r e  defined in  t e r m s  of training milestones and 
a r e  depicted in  Figures 2-3 through 2-7. 
under the paragraph heading for each type of training. 

It is intended that these alternate plans will assist NASA 
These 

The training milestones a r e  defined 

The training method recommended by S&ID Apollo Training as the most  
efficient f r o m  a training viewpoint i s  depicted in  Figure 2-6 and includes the 
following milestones: ASSM-2, APTM-4, ACPM-4, ATMM-4, AITM-4, 
ASSM- 1, and AISM- 1. 
c r ew training and to make t ime estimates required for that training. 
cu r ren t  time estimates a r e  a s  follows: 

S&ID training is continuing to define required flight 
The 

ACPM-4: 

ATMM-4: 

AITM-4: 

180 hours/al l  Block I flight crews 

-lo to 1--.....- uuuL a l f l igh i  crew- iiieiiiber jiiiaxii-ilulri trainer 

time/flight crew member/ t ra ining day is 1 .5  hours,  
Fifty hours of c lassroom time a r e  a lso required). 

105 hours/each flight crew (maximum trainer  time! 
flight crew/training day is 4 hours). 

120 hours/flight crew (maximum trainer  t ime/day/  
flight crew is 4 hours). 

120 hours/flight crew-MSCC combination (maximum 
trainer  time/day/flight crew is 6 hours). 

18 weeks total elapsed time (practice on AMS to 
satisfy these training milestones is to be on a non- 
interference hasis  for accom-plishment of the 
AENM-, ASCM-, and ATPM-milestones also 
required during this specific mission training 
period), 
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Figure 2-2. Support Activities fo r  Apollo Flight Crew 
Mission Training - 
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J 

3.0 FLIGHT CONTROL DIVISION 

3 .1  MISSION CONTROL TEAMS AND SUPPORT STAFFS 

Detailed Apollo training is  required for mission control team and 
support  staff personnel. This training will enable the personnel of these 
departments to participate effectively in  the detailed technical planning of 
Apollo missions and also to monitor and analyze spacecraft  data during and 
af ter  flight. 

3.2 OVERALL TRAINING REQUIREMENTS 

Personnel  of the Manned Spacecraft Control Center (MSCC) and 
remote s i tes  will be trained in the following eight types (or phases) of 
training: 

1. MSFN Systems Training - Training in  the operation and utilization 
of MSCC and global network equipments 

2. Booster Systems Training - Training in  monitoring and analyzing 
the performance of the various Apollo booster configurations 

3.  Apollo Systems Training - A group of separately identified space- 
craf t  systems courses  incorporating the Apollo training essential  
to effective support of the Apollo mission 

4. Open Loop Exerc ises  - Training in  specific tasks at specific work 
stations using portions of the MSCC-SCATS 

5. Flight Controllers Crew Procedures  Exercises  - Training to 
famil iar ize  flight controllers and selected support staff personnel 
with flight crew procedures 

6. Integrated MSCC Exerc ises  - Simulations of Apollo missions for 
integrated training of the control team; support staffs; global 
network personnel; and in  selected cases ,  the flight crew (in the 
mission training simulator) 

7. Specific Mission Exerc ises  - Simulations of specific planned 
Apollo missions f o r  integrated training of the control team; 

flight crew 
support staffs;  the global iiet-Gor;k; and hi selected cases, the 

3- 1 
SID 62-162 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

8. Lunar Excursion Module Systems Training - A group of training 
courses  to provide that LEM training essential  to effective support 
of the Apollo mission 

The a reas  of FCD training that directly re la te  to S&ID involve- 
ment in the program are :  Apollo systems training, flight controller APTT 
exercises ,  and those integrated mission exerc ises  involving flight crew 
participation. 

3 . 3  APOLLO SYSTEMS TRAINING 

Figure 3-1 illustrate6 the manner in  which the flight c rew and 
flight controllers (augmented as required by support staffs) solve space- 
craf t  systems problems as a coordinated joint effort, 
spacecraft systems training requirements for flight controllers to be 
largely the same as for the flight crew, 
crew requires  much greater  practice in spacecraft  procedures,  while the 
flight controller requires  greater  capabilities in  the a r e a  of system 
analysis . 

S&ID evaluates the 

The basic difference is that the 

S&ID recommends a ser ies  of Apollo spacecraft  system courses  
for flight controllers.  Recommended courses  should include: detailed 
system theory of operation, MSFN and flight crew systems data, crew 
control capabilities, analysis of spacecraft  data (voice, down-link, and 
tracking), requirements for and preparation of up-link data, and diagnosis 
and corrective action determinations for system contingencies. 
should involve the use of the Apollo system trainers .  

Training 

Apollo spacecraft  systems training courses  recommended by 
S&ID for MSC-FCD a r e  as follows: 

Stabilization and Control System Training 
Propulsion Systems Training 
Telecommunications Sy s tem Training 
Guidance and Navigation System Training 
Electr ical  Power Systems Training 
Environmental Control System Training 
Crew Systems Training 
Structures and Mechanical Systems Training 
Automatic Sequence Control System Training 
Data Systems Training 

3.4 FLIGHT CONTROLLER CREW PROCEDURES EXERCISES 

To provide flight controllers and selected support staff personnel 
with a valid and comprehensive understanding of the crew compartment 
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environment and the flight crew capability, S&ID strongly recommends an  
abbreviated course in c rew procedures for  MSC-FCD. 

3.5 MISSION SIMULATOR INTEGRATED EXERCISES 

Paragraph 2. 11 of this repor t  discusses  a utilization plan for  the 
Apollo mission simulator. 
medations for integrated exerc ises  involving flight crew members ,  

In this plan, S&ID intends to include recom- 

3.6 OVERALL PROGRAM PLAN AND SCHEDULE 

Figure 3-2 i l lustrates a very  general  suggested schedule for flight 
controller training. The basic purpose of the illustration is to provide a 
recommended phasing of Apollo systems,  AMS training, and integrated 
exercises.  
FCD training. 

The illustration is not intended to depict a n  overall  schedule for  
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4 .0  NASA-ETR AND MSC-WSMR 

4. 1 TRAINING REQUIREMENTS 

Presen t  planning for preflight testing, maintenance, and modification 
of Apollo boilerplates and spacecraft  involves participation by both NASA 
and S&ID agenices. 
provide only NASA training data, the nature of NASA and S&ID joint participa- 
tion is such that a statement of NASA training requirements a lso constitutes 
a statement of S&ID requirements.  Detailed training requirements for each 
model of Apollo GSE a r e  being documented on a GSE training requirement 
data sheet. 
These data sheets a r e  used to define recommended GSE training in detail 
and provide a focal point for the preparation of a GSE training capability by 
S&ID Apollo Training Services.  

Although the scope of this training plan is  intended to 

Two of these data sheets a r e  included in  this plan a s  Appendix C. 

Training requirements r e sea rch  a t  S&ID indicates that five types of 
Apollo training a r e  required in  support of NASA-ETR and MSC- WSMR pro- 
" qrams,  These a re  fam-iliarimtion s y s t e m  briefings, training in Apollo 
systems,  a detailed briefing on a.i-i-tnm-atic checkorrt equiprr-ent (ACE),  a 
detailed briefing on bench maintenance equipment (BME), and Apollo cockpit 
t es t  and checkout procedures.  

4.2 TECHNICAL BRIEFINGS 

Apollo familiarization and systems briefings for  ETR and WSMR 
personnel have already been initiated by S&ID. 
accomplished a t  these two s i tes  is provided in  Table 4-1. 

A summary  of the briefings 

Apollo familiarization and systems briefings, provided by S&ID a s  
requested, a r e  arranged by the cognizant project officer a t  MSC-ASPO. 
Briefings recently requested by NASA-ETR star ted in  November 1964 and 
a r e  identified in Figure 4-1. 
stated in Table 8-1. 

The general content of these briefings is 

4. 3 APOLLO SYSTEMS TRAINING 

S&ID recommends a se r i e s  of detail briefings on Apollo systems for 
both ETR and WSMR. 
who a r e  assigned system responsibilities on the ground checkout, maintenance, 
testing, and upkeep of Apollo boilerplates and a i r f rames .  
extension of those briefings now being accomplished by S&ID a t  these two 

These recommended briefings will be for persons 

They will be an  

4-1 - 
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Table 4-1. Apollo Technical Briefings at  ETR and WSMR 

ETR 

Briefing 
- 

Electrical  power system 
Apollo familiarization 
Launch escape system 
Electrical  power system 
Spacecraft s t ructures  
Apo 110 f am ili a r i  z at ion 
Apollo familiarization 
Communications and data 
Apollo program familiarization 
Apollo program familiarization 
Apollo space craf t  familiarization 
ACE familiarization 
ACE familiarization 
Structural  and mechanical systems 
Electrical  power system 

Date 
~ 

26 Jan  1963 
2 Dec 1963 
10 Dec 1963 
17 Dec 1963 
19 Dec 1963 
13 Feb  1964 
17 Feb 1964 
12 Apr 1964 
2 Nov 1964 
2 Nov 1964 
12 Nov 1964 
7 Dec 1964 
7 Dec 1964 
8 Dec 1964 
15 Dec 1964 

WSMR 

Apollo familiarization 
Apollo f amiliariz ation 
Propulsion 
Apollo familiarization 
Apollo spacecraft familiarization 
Propulsion 

17 Jun 1963 
20 Jun 1963 
7 Oct 1963 
30 Oct 1963 
7 Jul  1964 
15 Jul  1964 

Time (h r )  

18 
12 
12 
16 
8 
6 

15 
12 
24 
24 

6 
8 
8 

24 
12 

12 
4 

40 
20 
18 
12 

Students 

15 
69 
15 
17 
13 
40 
24 
13 
25 
24 
28 

9 
5 
7 
8 

7 
5 

11 
14 
9 

16 

sites. These briefings will include the following: spacecraft  sys tem informa- 
tion; a detailed description on the theory of operation and on the maintenance 
requirements of a l l  related GSE in servicing, handling, and auxiliary equip- 
ment categories; the identification of the specific checkout and control 
functions performed on. the spacecraft  sys tems by BME, sys tem t e s t  units 
(STU) ,  acceptance and checkout equipment (ACE), and other checkout 
equipment. 

Requirements for  sys tem training at ETR and WSMR differ considerably 
The identification and schedul- in contents and optimum dates of occurrence.  

ing of courses for each location a r e  discussed separately. 
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4 .4  TRAINING ON THE AUTOMATIC CHECKOUT EQUIPMENT 

S&ID recommends a detailed briefing for the operator and maintenance 
personnel of the automatic checkout equipment (ACE). 
include a detailed description on the theory of operation and the maintenance 
requirements of this  equipment. 
operation at a familiarization level. 

This briefing would 

It would a l so  include spacecraft  sys tem 

4 . 5  TRAINING ON BENCH MAINTENANCE EQUIPMENT 

S&ID recommends a detailed briefing for  the maintenance personnel 
that will use  Bench Maintenance Equipment (BME). 
include a detailed description on the theory of operation and the maintenance 
requirements of BME, including the spacecraf t  instrumentation test equip- 
ment (SITE), This briefing would a l so  include spacecraft  sys tem operation 
at a familiarization level. 

This briefing would 

4. 6 COCKPIT TEST AND CHECKOUT TRAINING 

A course in  Apollo cockpit t e s t  and checkwt  procedures is required 
for  NASA-ETR personnel who must  participate in spacecraft  test and check- 
out f r o m  within the command module, 
in control and indicator functions, an introduction to in-flight procedures,  
and detailed training in tes t  and checkout procedures.  

The course should include instruction 

4 .7  OTHER SPECIAL PURPOSE BRIEFINGS 

Special purpose briefings (functional type) would be provided using 
various portions of the briefings described in  Sections 4. 3 to 4. 6 of this 
plan. 

4 . 8  NASA-ETR TRAINING PROGRAM PLAN 

Figure 4-2 presents  a recommendation by S&ID for  an  overal l  Apollo 

Scheduling information provides fo r  
training program a t  ETR. 
and airframe systems configurations. 
course completion in  the month preceding receipt  of the boilerplate, airframe, 
o r  ground support equipment to which the training directly relates.  
a r e  identified a s  either initial training o r  updating briefings. 
ing is  described in Paragraphs 4. 3, 4 .4 ,  4. 5, 4. 6, and 4. 7. 
briefings a r e  recommended for sys tems that r ecu r  on subsequent boilerplates 
and a i r f rames .  

Course requirements a r e  based upon boilerplate 

Courses  
Initial t ra in-  
Updating 

4-4 SID 62-162 -IAL 
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4 . 9  WSMR TRAINING PROGRAM PLAN 

Figure 4 - 3  presents  a recommendation by S&ID for an overall  Apollo 
training program a t  WSMR. 
a s  the plan for NASA-ETR (see  Paragraph 4 .8 ) .  

The WSMR plan i s  prepared in the same manner 

4.10 TECHNICIAN PERFORMANCE RELIABILITY 

Training programs designed to ensure reliable technician performance 
a r e  described in the S&ID Training Plan ( see  Section 8 .  5). 
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co- 

5 .0  OTHER NASA TRAINING 

5.1 APOLLO TRAINING FOR NASA HEADQUARTERS 

During December 1963, S&ID provided technical training briefings 
on Apollo familiarization and on Apollo propulsion systems a t  NASA head- 
qua r t e r s  in  Washington, D. C. S&ID recommends a s e r i e s  of short  Apollo 
sys tem briefings to acquaint personnel with program developments, 

5.2 ASSOCIATE CONTRACTOR TRAINING 

Technical briefings on Apollo systems can be efficiently utilized to 
t ra in  associate contractor personnel on the spacecraft  system interfaces. 
S&ID has provided training in the Apollo stabilization and control system a t  
AC Sparkplug and MIT and in  the automatic checkout equipment for GAEC, 
AC Sparkplug, and MIT. 

The training planned for GAEC personnel on common use GSE is 
the subject of Section 8 . 4  of this  plan and of SID h4-lh?Os 

5.3 SYSTEM TRAINING FOR SPACECRAFT 008 

e 
Master Development Schedule 8, Revision 1, identifies Apollo 

Spacecraft 008 as the spacecraft  for environmental proof, to be delivered 
to the MSC space environmental facility during August 1965. It will be 
completely operable, except for  the launch escape tower and live pyrotech- 
nics. 
equipment . 

It will be supported with an extensive inventory of ground support 

The training required for  NASA to test, maintain, and modify 
spacecraft  systems of Spacecraft 008 will be similar to that required by 
MSC-FO for Spacecraft 009, 011, and 012. Training recommended by 
S&ID in  support of Spacecraft 008 includes: familiarization and systems 
briefings, Apollo systems training, and cockpit t es t  and checkout training. 

The nature and scope of Apollo training in systems and cockpit 
t e s t  and checkout a r e  discussed in Paragraphs 4.3 and 4.6,  respectively. 
S&ID recommends that training for Spacecraft 008 be accomplished in  the 
th i rd  quar te r  of 1965. Courses recommended a r e  the following: 

Spacecraft 008 Cockpit Test and Checkout 
Stabilization and Control System 

5-1 -mwwwb 
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Spacecraft 008 Propulsion System 
Telecommunications Sy s tem 
Electr ical  Power System 
Guidance and Navigation System 
Environmental Con tr o 1 Sy s tem 
Spacecraft 008 Structures and Mechanical System 
Crew Systems 
Automatic Sequence Control System 
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6.0 APOLLO TRAINING EQUIPMENT 

6.1 TRAINING EQUIPMENT 

Apollc training equipment consists of th ree  types of t r a ine r s  and 
associated equipment. 
as follows: 

When developed, the t r a ine r s  are to  be delivered 

1. One set  of systems t ra iners  to MSC 

2. One Apollo mission simulator to MSC 

3. One Apollo mission simulator to  ETR 

A suggested t ra iner  utilization plan is shown in  Figure 6-1. 
dates  a r e  f rom the requirements identified in  other sections of this training 
plan, the scheduled shipping date for the t ra iners ,  and the planned t ime 
required for installation and checkout on site. 

These 

6,2 SYSTEM TRAINERS 

The Apollo system t ra iners  will be used to instruct  Apollo 
personnel in  system theory of operation, control and indicator functions, 
a l ternate  modes and redundant systems,  and trouble diagnosis philosophy. 
The Apollo sys  t em t r a ine r s  consist of four system display t ra iners  and 
a sequential flow trainer .  These a re :  

1. Stabilization and control system trainer  

2. Electrical  power system t ra iner  

3. Environmental control system trainer  

4. Propulsion system trainer  

5. Sequential flow trainer  

Each system display t ra iner  depicts system functional flow using 
the block diagram technique and consists of a mechanized, lighted-line 
representat ion of a n  Apollo spacecraft  system; the controls and displays 
associated with each system; a special-signal panel; and a malfunction 
inser t ion pane!. Each system display t ra iner  is fully operational alone. 

6- 1 
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The sequential flow trainer  displays (in schematic form) the power 
set ,  sequential events, and squib-end resul ts  fo r  the launch escape, ear th  
landing, and crew safety systems. 
f o r m )  the EDS and output signals to  other systems. 
a r e  used for different systems. 
ponents is included on the control panel. 

8 
The t ra iner  displays (in functional block 

Different color lines 
The capability for  malfunction of com- 

6 . 3  APOLLO PART TASK TRAINER 

The Apollo par t  task t ra iner  contract was cancelled on November 6, 1964, 
by Supplemental Agreement 60. 
and planned for the Apollo'part task t ra iner  must now be accomplished using 
the Apollo mission simulator. 

The type of training previously recommended 

6 .4  APOLLO MISSION SIMULATOR 

The Apollo mission simulator (AMs) depicted in Figure 6 -2  will be 
used to provide flight crew training in all  types of the mission training 
described in Section 2. 0. The following description of the AMs is  aligned 
to  an ultimate capability and not to the initially delivered configuration. 
The A M s  i s  required for operation either with or  without the interface for 
the Manned Spacecraft Control Center - Simulation Checkout and Training 
System (MSCC-SCAiS) and the LEivi mission simulator (LMS). When the 

their  simulation i s  accom- 
plished from the instructor console. 
AIVI AmflS - L  is vperated - - - -  independentiy of these i tems, 

The interior crew compartment of the simulated command module is 
an authentic replica of the Spcecraft cnrnmand r?lndult: in respect to size,  
shape, and internal equipment configuration. The controls and displays 
a r e  representative of those in the spacecraft control panel with an appropriate 
indication on the instructor console. 

The instructor operator station (10s) provides the instructors with 
the means to control the simulator, monitor the performance of the trainees,  
and provide the necessary cues for crew.decision training. It is a U-shaped 
construction designed to  accommodate three instructors.  
is slope faced for ease of reach and contains repeater displays of the 
instruments within the simulated command module, controls for directing 
training progress ,  am3 centrols for  the t ra iner  associated and peripheral 
equipment. 

The 10s console 

Visual simulation equipment, supplied as  an integral portion of the 
AMs, provides real is t ic  scenes for observation through the side and docking 
windows and through the optical instruments of the simulated G&N system. 
In addition, LEM image generation for the rendezvous, transition, and 
docking maneuvers i s  provided. 
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Aural simulation will be provided to  produce realist ic sound effects 
that a r e  representative of rocket engines, reaction jets,  and other related 
noises necessary to provide positive crew training. Both aural  and visual 
simulation is  coordinated with real  t ime computer programming to  maintain 
the cor rec t  relationship between mission events, the field of view, the 
line-of-sight angular displacement, and observable portions of the visual 
display. The instructor may override the computer control of the effects 
of the aural  simulation equipment. 

a 

Integration of the AMs into exercises  in working interface with the 
MSCC is accomplished with the SCATS, 
coordinated training for MSCC mission control teams, support staffs, and 
remote si te flight controllers. 
be accomplished with either the MSC o r  the ETR simulator. A simplified 
block diagram of the MSCC-SCATS-AMS interface is shown in  Figure 6-3. 
This figure i l lustrates that the MSFN network is used to interface the ETR 
simulator and the MSCC. 

The integrated mode provides 

The integrated mode of AMs utilization can 

The A M s  includes a telemetry console to be used in coordinating flight 
crew and flight controller training in the integrated mode. 
provides control of the simuiated telemetry interface and is  able to fault 
down-link channels. 

The console 

The AMS is required to interface with the LEM mission simulator 
This capability will and the MSCC during AMs-LMS-MSCC operations. 

provide integrated task training of the flight crew for lunar orbital and 
rendezvous functions. 

the trajectory information until S-IVB separation. 
mode is presently being defined. 

The generation of a mission profile will be a joint 
fidnztion of t h e  AXS and LkIS training c o ~ p ? z x z s .  The MSCC wi!? p'c"ide 

A LMS-AMS integrated 

Figure 6-4 is a suggested utilization schedule for the Apollo mission 
simulators.  The modification installation periods a r e  planned to support 
the flight crew training that follows each modification. 
has  been considered separately for only that training that is  to  be accom- 
plished on that simulator. 
information from a training viewpoint only. 
t e rms ,  as follows: 

Each simulator 

The identified modifications represent  planning 
These a r e  l isted in gross  

1. AMs-1 Modification 1. This modification is required to  change 
the initially delivered configuration and capability so that it 
reflects a Block I manned spacecraft  and is  capable of simulating 
a Block I manned mission. 

2. AMs-2 Modification 1, Same as Modification 1 for  AMs-1. - 
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3. AMs-1 Modification 2. This is to  modify the simulator to reflect 
a Block I1 manned spacecraft and to  increase its simulation 
capability to include a defined Block I1 mission. 

4. AMs-2 Modification 2. Same as  Modification 2 for AMs-1. 

Additional modification will  most likely be required. However, these 
modifications will be identified as  required, following the basic ground rule 
for A M s  capability that the A M s  must  be functionally exactly like the 
spacecraft for a given mission. 

6 -8 4HNHBHTIAL 
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7 . 0  TRAINING DOCUMENTATION 

7 .1  TRAINING PLAN 

This Training Plan and i t s  revisions comprise one form of training 
documentation provided to NASA by S&ID. Contractual authorization of 
the plan is defined in the Foreword. Purpose, scope, and contents a r e  
discussed in  Section 1. 0. 

7 . 2  TRAINER INSTRUCTOR HANDBOOK 

S&ID will provide a t ra iner  handbook that supports NASA conducted 
training associated with the Apollo mission simulator. 
this handbook is to provide detailed instructions for using the Apollo mis-  
sion simulator to t ra in  flight crew personnel. The handbook i s  comprised 
of two volumes. 
the simulator, procedures for instructor operation of the simulator, and 
a recommended syllabus of training sessions. Volume 11 contains instructor 
reference mater ia ls  that a r e  used to make iip a corq2ete  instructor-operator 
data pzckage fer  the accemlp!ishment ef each training sessior; in the 
recommended syllabus. 
and for Volume 11. 

The purpose of 

Volume I contains a functional and physical description of 

Table 7-1 identifies the section t i t les  for Volume I 

Table 7-1. A M s  Instructor Handbook Section Titles 

Section Volume 1 

Description 
Operation 
Syllabi 
Computer Programs 
Training Tasks 
System Simulation 

Volume I1 

Session Data 
Training Task Data 

Volume I1 is bound in  such a manner that mater ia l  may be removed 
f o r  copying, a s  depicted in Figure 7-1. 
of the t ra iner  instructor handbook relative to other procedures and references 

Figure 7-2 identifies the function 
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required for effective training. 
specific instructions for the flight crew, a-iner instructor handbook 
does for the instructor. 

The opeq t ions  handbook will provide 

7.2. 1 Description 

Section one of Volume I describes the simulator in  t e r m s  and depth 
sufficient to allow the instructor to become thoroughly familiar with the 
equipment. 
equipment groups and operating stations. 
identify the controls and displays and briefly state the function of each. 

The description is supplemented with illustrations of the major 
Table's keyed to the i l lustrations 

7.2.2 Operation 

Section two of Volume I contains the procedures for preparing and 
operating the simulator. The instructions include the preoperational 
readiness check, loading the computer programs, setting up for data 
transcriptions, initiating the selected program, running the program, and 
shutting down the trainer.  

7.2.3 Syllabi 

Section three of Volume I provides the recommended syllabi of 
training sessions and detailed instructions for  utilizing the handbook contents 
in  preparing instructor scr ipts  for each training session. Two types of 
data a r e  required-instructor console and telemetry console. The syllabi 
include a general definition of the exercises  and sessions,  a discussion of 
how they relate  to each other, and a recommended sequence of training 
accomplishment. The most  gross identification of syllabi mater ia l s  is by 
type of training. 
handbook a r e  the different modes of training utilization of the AMs. 
a r e  identified as follows: 

The types of training for purposes of the instructor 
Six 

Part task training (PT)  
Crew procedures training (CP) 
Typical mission training (TM) 
Typical mission integrated training (TM-I) 
Specific mission training (SM) 
Specific mission integrated training (SM-I) 

7 .2 .4  Session Data 

Section one of Volume I1 provides detailed instructions for utilizing 
the handbook contents in preparing instructor sc r ip ts  for each training 
session identified in the syllabus. The detailed instructions a r e  comprised 
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of a description of each session and tabular information identifying those 
data increments required to  prepare corresponding instructor scripts.  
session descriptions and tabular data a r e  removable for  copying. 

The 

0 

7.2.5 Computer Programs 

Section four of Volume I describes all of the computer programs. 
The descriptions cover the scope of each program, the required entry 
points, and corresponding initial conditions. Simplified flow diagrams 
il lustrate the normal start and end points, required alternate entries,  gross 
initial conditions, and the subroutines into which the program will  branch 
for malfunctions and aborts. 

7.2.6 Training Task Data 

Section two of Volume I1 contains instructor oriented descriptions of 
crew procedures for operating spacecraft systems. 
referenced in  this initial configuration preliminary a r e  those provided by 
Apollo Flight Crew Task Analysis. 
ultimately be those provided in SM2A-03 (Apollo Operations Manual- 
Command and Service Module). The crew tasks described by Task Analysis 
(and ultimately SM2A-03) a r e  grouped, subdivided, o r  directly incorporated 
into a se t  of training tasks that a r e  suitable as building blocks for construc- 
tion of training sessions identified in  the syllabus. 
separately described by means of an illustration of affected instructor 
console displays, depicting the procedure as it is manifested to  the 
instructor.  

Operational procedures 

Operational crew procedures will 

Each training task is 

These illustrations a r e  identified as training task data sheets. 

7.2.7 Training Tasks 

Section five of Volume I contains a general discussion of the training 
All  training tasks a r e  defined at topic level, and flow task data sheets. 

diagrams and tables a r e  used to  explain how training tasks re late  to  each 
other and t o  operational procedures. 

7.2.8 System Simulation 

Section six of Volume I contains the information required by the 
instructor  for selecting simulated malfunctions. 
discussion of the extent to which the spacecraft systems a r e  simulated and 
the nature of such simulation, Each discussion is supported with a space- 
craf t  system data flow drawing in which the malfunctions simulated a r e  
depicted in  spacecraft t e rms .  

The section includes a 
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7.3 INSTRUCTOR SCRIPT PREPARATION 

The process of preparing an instructor scr ipt  for a selected session 
involves four steps. 

1. The session description and related tabular information a r e  
removed from Section one of Volume 11. 

2. Training task data sheets from Section two of Volume I1 a r e  
removed in accordance with the tabular data sheet from 
Section one. 

3. All removed data a r e  copied and returned to the appropriate 
place in the handbook. 

4. The copied pages a r e  arranged and annotated in accordance with 
instructions provided in the tabular data from Section one. 

7.4 HANDBOOK SCHEDULE 

The handbook schedule is shown in Figure 7-3. 

The AMs Workbook was reviewed by NASA in a meeting on 
30 September 1964 at S&ID, Downey. During this review, Apollo Training 
demonstrated the usability of the handbook by conducting a training session 
using a full-sized pasteboard mockup of the instructor operating station 
panels. 

The following i tems will  be excluded from the preliminary i ssue  of 
the handbook. 

1. Typical mission syllabus in  its entirety 

2. Specific mission syllabus in  its entirety 

3. Telemetry data sheets to accompany the training task  data 
sheets 

The training mater ia l  for both the preliminary and the final i s sue  
of the A M s  Instructor Handbook will be constrained by the capability of the 
initially delivered Apollo mission simulator. 
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L 

A J J A S O N D  

RELATED TRAINER DATES 

AMs-1 READY TO SHIP 

J A S O N 0  

AMs-1 READY FOR TRAINING 

~ 

AMS -1 HANDBOOK DATES 

PRESENT APPROACH TO NASA 

REVIEW WORKBOOK WITH NASP 

PUBLISH AMS PRELIMINARY 

VERIFY AMS PRELIMINARY 

PUBLISH AMS HANDBOOK 

~~ 

1 964 

A 

1 965 

A 

A 

A 

A 

A 

A 

1965 

Figure  7-3. AMS Instructor Handbook Schedule 
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8. 0 S&ID COURSES O F  INSTRUCTION 

8.1 PURPOSES O F  TECHNICAL BRIEFINGS 

Apollo technical training briefings a r e  intended to provide S&ID 
and NASA personnel with an effective and expedient means of obtaining 
systems, and systems interface, information. The briefings serve  five 
important purposes in  the Apollo training program: 

1. 

2. 

3. 

.4. 

5. 

To provide comprehension and technical vocabulary to those 
persons indirectly involved in the aspects of the program that 
constitute the briefing subject mater ia l  

To provide interim training for  directly involved personnel 
pr ior  to the availability of Apollo training courses 

To orient transient o r  reassigned personnel to new work 
assignments 

To provide visibility of all aspects of the Apollo program to 
staff and headquarters agencies 

To update previously trained personnel with current and timely 
Apollo information 

a. 2 COURSES AVAILABLE 

Table 8-1 contains a list of the Apollo technical training briefings 
A short  description of the contents of presently being provided by S&ID. 

each briefing is included in the table. Each briefing will provide an intro- 
duction to  all related ground support equipment to the limit of information 
available. 
t o  the subject. 

The guidance and navigation system briefing is only an introduction 

The briefings l isted a r e  used by S&ID to t ra in  both S&ID and NASA 
Apollo briefings at S&ID's Downey facility a r e  conducted in personnel. 

accordance with a regular monthly schedule. 
various NASA s i tes  a r e  arranged by the cognizant project officer in  
MSC - ASPO. 

Apollo briefings at the 

Apoiio training briefings a r e  conducted with overhead projector 
transparencies,  35-mm slides, magnetic aids and movies provided by 
S&ID. 
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~~ 

APOLLO SPACECRAFT FAMILIARIZATION 

Table 8-1. Apollo Technical Training Briefings 

6 HR 

APOLLO SPACECRAFT SYSTEMS FAMILIARIZATION 24 HR 

APOLLO ELECTRICAL POWER SYSTEM BRIEFING 

This course i s  designed to acquaint the student with the following 
modules of the Apollo spacecraft: launch escape tower, command 
module, service module, and spacecraft  LEM adapter. In addition to 
spacecraft  configuration information and materials description, spacecraft  
mechanical systems description and operation a r e  included. The 

1 2  HR 

8 -2 

CREW SYSTEMS BRIEFING 
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APOLLO ENVIRONMENTAL CONTROL SYSTEM 
BRIEFING 

Table 8-1, Apollo Technical Training Briefings (Cont) 

30 HR 

mechanical systems covered are: spacecraft separation system devices 
(excluding earth landing system devices), command module mechanism, 
and impact attenuation sy  s terh. 

APOLLO TELECOMMUNICATIONS SYSTEM BRIEFING 44 HR 

APOLLO STABILIZA'I'ION AND CONTROL SYSTEM 
BRIE FING 

60 HR 

APOLLO GUIDANCE AND NAVIGATION SYSTEM 
BRIEFING 

This course is designed to acquaint the student with the components 
c?f the guidance and navigation system, control loops within the system, 
interface with other Apollo systems and system control modes. 

An understanding of inertial  sensors ,  servo loops, digital com- 
puters  and inertial  navigation are prerequisites for  this course. 

16 HR 

8 - 3  
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APOLLO PROPULSION SYSTEMS BRIEFING 

Table 8- 1. Apollo Technical Training Briefings (Cont) 

40 HR 

~ 

APOLLO AUTOMATIC SEQUENCE CONTROL 
SYSTEM BRIEFING 

ACE FAMILIARIZATION BRIEFING 

I 20HR 

8 HR 

ACE SYSTEMS FAMILIARIZATION BRIEFING 30 HR 

8-4 
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SITE FAMILIARIZATION BRIEFING 

Table 8- 1. Apollo Technical Training Briefings (Cont) 

9 HR 

SITE OPERATION MAINTENANCE BRIEFING 

_____ ~~ ~~ 

This course provides a description on the philosophy and interfaces 
of SITE sufficient to a s s i s t  personnel in writing the tes t  programs for SITE. 
Personnel attending this course should already be famil iar  with the space- 
c raf t  instrumentation and tes t  equipment. 

48 HR 

1 
I 9 H R  

The course provides a description of the programmer and i t s  

FLIGHT PROGRAMMER BRIEFING, SPACECRAFT 009 

functional operation. 

sequencing of events for  various modes of operation. 

The course will also include the spacecraft systems 
a_n_d arminrl g i innnrt  rr--- en,:+*-ent i~.,terface -:;itk: the pr=gra;llrrAe- 2nd the 

0- - ---- 

SITE TEST PROGRAMMER BRIEFING 

To accommodate student groups requiring different levels of detail 
and/or  having varying amounts of t ime available for  training, briefings a r e  

30 HR 

available in a variety of t ime lengths. 
topic will be as noted in Table 8-1. 

The maximum briefing length for  each 

Spacecraft system briefings that include detail theory of operation 
and troubleshooting procedures will soon be available and will require 
zpgraximately twenty pereerit mere time than stated in  Table 8-1. 

8 . 3  STUDENT MATERIALS 

Student study guides a re  available for the following technical 
training - briefings: Electrical  Power System, Crew Systems, Structures 
and Mechanical Systems, Telecommunications Systems, Environmental 
Control System, Stabilization and Control System, Automatic Sequence 

8 - 5  
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Control System, and Service Propulsion System. These study guides a r e  
designed to be used a s  a supplement to the briefings. 
in  the same order  a s  the briefing and provides most  of the pictorial and 
schematic illustrations used by the instructor.  This organization of mater ia l  
reduces the need for student note taking, yet provides an excellent format fo r  
notes when desired.  
briefing, but i t  i s  considered to be much l e s s  effective. 

Each one i s  organized 

A student study guide can be used independent of the 

8 .4  S&ID/GAEC COMMON USE GSE TRAINING 

This training wil l  be provided by Apollo Logistics Training personnel 
for  GAEC personnel. 
technicians and/or quality control inspectors to the point of independent 
operation, maintenance, and inspection of common use GSE. 

It will increase  the level of knowledge of competent 

The detail plan of action for the training is provided by the Common 
Use GSE Training Plan fo r  GAEC, SID 64-1690, dated 15 September 1964. 

8.5 OTHER S&ID CONTRACTOR TRAINING 

An S&ID Training Plan i s  being developed pr imari ly  to  inform S&ID 
management and employees of the many training programs that a r e  available 
both on company time and af ter  normal working hours. In addition, the plan 
will provide the customer with a single source of information about S&ID’s 
policy for the training and education of employees, and the methods used 
within S&ID to upgrade the individual’s skills and to develop his capabilities 
of producing a highly reliable product on t ime and within budget. 

8-6 
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. Y  

9.0 S&ID SUPPORT 

9.1 APOLLO LOGISTICS TRAINING DEPARTMENT 

Apollo training and training planning at S&ID are the responsibility 
of the Apollo Logistics Training Department. 
all Apollo training for S&ID personnel and the Apollo training services  to  
NASA for which S&ID is contracted. 

The training services  include 

9.2 TRAINING PLANNING AND ACCOMPLISHMENT 

Figure 9-1 i l lustrates  the manner in  which S&ID is planning and 
Since Apollo Logistics Training se rves  accomplishing Apollo training. 

NASA and S&ID in identical fashion, both efforts a r e  depicted in the flow 
diagram. 

9.3 EQUIPMENT SOURCE DATA 

Because S&ID is the spacecraft desigzer a d  manufacturer, and 
the Apollo mission comprises the operation of spacecraft eq~ipment ,  s p c e  - 
craft design engineering activities a r e  the pr ime source of Apollo training 
data. 

Apollo Logistics Training maintains direct  personal contact 
between instructors  and design engineers throughout the plant. 

Apollo Logistics Training is represented on the Apollo Change 
Control Board. The nature, effect, and status of in-process changes is 
closely monitored by instructors  and reflected in  training presentations. 

In order  to develop Apollo training, it is necessary for  instructors  
to conduct extensive r e sea rch  into spacecraft systems and to  t ranslate  engi- 
neering data into training information, 
training r e sea rch  by preparing a student study guide for each spacecraft 
sys tem briefing. 

9.4 PERSONNEL PERFORMANCE SOURCE DATA 

Apollo Logistics Training formalizes 

These student study guides a r e  the subject of Section 8. 3. 

The tasks  involved in  the training subjects'  ultimate job assignments 
f o r m  the basis for all detailed training requirements. 
detailed Apollo training requirements includes direct  reference to ultimate 
job  applications. 

Identification of all 

~ 

I 
"-1 ' 
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Identification and detailed definition of ultimate job performance a r e  
provided by the Apollo Human Factors  Department and closely coordinated 
with Apollo Logistics Training. 
Human Fac tors  with the following: 

* 
The training department is supported by 

1. Task identification and description, 
this information takes the form of the integrated Apollo flight 
crew task analysis. 
discussed in  Paragraph 7 . 2 . 6  of this plan. 

In the case of the flight crew, 

The use  of t a sk  analysis in  training is 

2. A gross  indication of task difficulty and the type of skill required 
to  accomplish this task. 

9.5 TECHNICAL RESEARCH AND REQUIREMENTS 

The assembling of the training mater ia l  and the identification of 
specific training requirements a r e  simultaneous and totally interrelated. 
During the initial phases of program development, source data of a general 
nature are  analyzed, and gross  and tentative training requirements are 
identified. Then, the accuracy, detail, and validity of requirements a r e  
improved by two simultaneous processes.  

1. Initial idefitificatioii of training re@rerrients provides 
irr-provec! frames sf reference for researching trziIiirig needs, 
resulting in more  and better source information, more  valid 
and accurate  requirements,  improved f rames  of reference for 
research ,  etc. 

2. The detail, volume, and accuracy of source data increase as 
a function of program development. 
a grea te r  and greater  capability to recognize and apply pertinent 
data, more  and more  data become available. 

And, as training achieves 

9 .6  SUPPORT O F  TRAINING EQUIPMENT DEVELOPMENT 

The needs for training equipment and the t ra iner  performance 
entailed in fulfilling them a r e  inherent in  definitive training requirements,  
Apollo Logistics Training places special emphasis on identification of 
t ra iner  and t ra iner  performance requirements as an  in tegra l  part  of overall  
training planning. 
T ra ine r s  Engineering Department as basic performance requirements 
cr i ter ia .  

These requirements are  given to  the Simulation and 

As  specific training equipment is  identified and defined, Apollo 
Logistics Training prepares  detailed plans for its utilization. 
mation is integral  to the detailed planning of training. 

This infor - 
Utilization 

9 -3  %blllllc 
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information is also provided to  the Simulation and Tra iners  Department as 
detailed t ra iner  performance requirements.  
plans a r e  the subject of Sections 2. 10 and 2 .  11. 

Specific t ra iner  utilization 

The final result  of Apollo Logistics Training support of training 
equipment development is the instructor handbooks provided to  the customer 
with Apollo training equipment. 
how to use  the training equipment most effectively to  accomplish the intended 
training purpose, 
responsibility of Apollo Logistics Training, is discussed a t  length in  
Section 7. 0 of this plan. 

The handbooks will provide instructions in 

Preparation of Apollo t ra iner  -instructor handbooks, the 

9.7 TRAINING PREPARATION AND CONDUCT 

Training at S&ID is divided into two general categories, training 
courses  and technical briefings, each serving a separate purpose: 

1. Training Courses -Apollo training courses  a r e  conceived with 
the intention of qualifying the trainee to perform specific 
working tasks  that directly affect the Apollo mission and/or  
Apollo equipment per for manc e,  

2. Technical Briefings -Apollo technical briefings a r e  conceived 
for the purpose of imparting knowledge rather  than developing 
performance capabilities. 
ranges from orientation to  detailed engineering discus sion. 

Technical depth of S&ID briefings 

The basic c r i t e r i a  for  preparation of each training course a r e  
established by a syllabus which specifies, according to training requirements,  
the following details: 

1. Performance capabilities to  be achieved 

2. Types of training to be used 

3. Trainer or training aids required 

4. Manner of aid or  t ra iner  utilization 

5 .  Approximation of t ime required 

Course preparation on the basis  of training syllabi includes 
devising a n  hour -by-hour course outline, preparing t ra inee exercises  
and aids ,  and making all other detailed arrangements  relevant to  initiating 
the training course. 

9-4 
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The Apollo Logistics Training ,responsibility to  prepare and con- 
duct training courses presently applies only to  S&ID training. 

8, 
Technical briefings a r e  presently being provided for both S&ID and 

NASA. 
detail in  Sections 8. 1 through 8. 3 of this plan. 

Apollo Logistics Training services  in this a r e a  a r e  discussed in 

9.8 TRAINING PLAN 

The Apollo Training Plan, a responsibility of the Apollo Logistics 
Training Department, calls  for the preparation and updating of an overall 
plan of action for Apollo training. 
the status of in-proces s training activities being performed in  accordance 
with the plan. 

Revisions of the plan include reports  on 

9.9 SUMMARY 

A summary of Apollo Logistics Training activities and their  
products is provided in  Table 9-1. 

9 -5 
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Table 9 -1. Apollo Logistics Training Activities and Products 

Activity 

?rogram planning 

Spacecraft systems r e  search 

Determination of training require  - 
ments f rom personnel performance 
iata 

Assessment of data for effective 
;raining methods 

Organization of training require-  
ments into a n  effective plan for 
training accomplishment 

Development of a n  effective approach 
to t ra iner  utilization 

Development of operational 
documentation for t ra iner  utilization 

Preparation of familiarization 
briefings 

Presentation of familiarization 
briefing s 

Preparation of system technical 
briefings 

Presentation of system technical 
briefings 

Preparation of training courses  
(for S&ID only) 

Product 

Apollo Training Plan 

Student study guides 

Training requirements 

Recommendations for training and 
t r a ini ng e qui pme nt 

Training syllabi 

Trainer  utilization plans 

Trainer  instructor handbooks 

Instructional mater ia ls ,  aids,  and 
devices 

Training services  

Instructional mater ia ls ,  a ids ,  and 
devices 

Training services  

Course outlines; training exer - 
cises;  instructional mater ia ls ,  
a ids ,  and devices; and training 
mea sur  ement standards 
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4. Definitions and Objectives of Apollo Hardware Test  Articles. NAA- 
S&ID 62P1-695-420-1 (15 November 1963 i ssue  with revision pages). 

5. Apollo Hardware Utilization List. NAA-S&ID 63 TO-695-322-2 
(15 Xovember 1964 issue with revision pages), 

6. Plan for  Preparation of the Catalogs of Malfunctions To Be Used in 
the APTT and AMS. SID 69-913 (April 1964). 

7. MTS and APTT Malfunction Selection Catalog. SID 64-1618 
(1 1 September 1964). 

8. Apollo Schedule Manual. NAA-S&ID (5 October 1964). 

9. Apollo Flight Crew Performance Specification. SID 62-90 (15 July 
1964). 

10. Contract Change Authorization 164, Revision 1, dated 25 June 1964. 

11. Supplemental Agreement No. 60, dated 27 October 1964. 

12. Ground Support Equipment Planning and Requirements List. 
SID 62-417 (1 January 1965). 
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Again, the exercise  involves one man in the t ra iner  command station 
but this exercise  requires  the orbital t ra iner  program. 
the purpose of expanding attitude control training to include earth and lunar 
orbit  procedures. 
sys tem in both lunar and ear th  orbit. 
Of SCS operation, RCS engines failure to f i re ,  channel disables, serlsitivity 
variatibns resulting f rom m a s s  and c. g. shift, and the effects of transla- 
tional components on trajectory characterist ics.  

PT. 3 Command Module Attitude Control 

The exercise is fo r  

Training includes al l  aspects of operating the RCS 
Such training involves: various modes 

Fur ther  training i n  Apollo attitude control is required in the a rea  of 

Training is accomplished with one astronaut in the com- 
spacecraf t  orientation f o r  entry and reentry.  
Of this exercise .  
mand station, 
involved. 
tion, and the second is the aerodynamic response during entry. 
both is to be accomplished in this exercise.  Training is to include: entry 
orientation, normal entry procedures, interpretation of c ros s  range and 
down range data as provided by the guidance and navigation.(G&N) display, 

Such training is the purpose 

Two modes of spacecraft response to RCS firing a r e  
The first is the free-fall response a t  the time of entry orienta- 

Training in 

APPENDIX A, 

I 

SYNOPSIS - P L A N  FOR APOLLO FLIGHTSCREW TRAINING O N  
THE APOLLO PART TASK TRAINER 

1 APOLLO PILOTING PART TASK EXERCISES 

A- 1 
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PT. 3 Command Module Attitude Control (Cont) 

various stabilization and control system (SCS) modes, RCS engines failure 
to fire, channel disables, and SCS backups. , 

PT. 4 Basic Procedures,  SPS Fir ing 

This exercise requires the t ra iner  program for  mid-course and 
involves one astronaut in the command station. 
the astronaut in basic AV procedures and their variations. Training 
includes: basic command station procedures (with pre-established AV, 
attitude, and gimbal s e t  requirements) in various SCS modes with manual 
override requirements and rotational moment arm contingencies. 

PT. 5 Prelaunch, Launch,and Ascent Procedures  (Station 1) 

Training purpose is to t ra in  

The launch and ascent program w i l l  be required to provide the as t ro-  
Since ascent nauts with training in Station 1 launch and ascent procedures. 

training amounts to  little o r  nothing without both the continuous possibility 
and random occurrence of aborts,  abort  training is a lso incorporated. 
Training includes: Station 1 prelaunch procedures,  astronaut analysis of the 
ascent trajectory and recognition of abort  requirements,  analysis of booster 
performance and recognition of abort  requirements,  normal ascent 
procedures,  manual override of automated functions, and abort procedures 
for Station 1. 

NOTE: Completion of Exercises  PT.  1, PT. 2, PT.  3,  PT. 4, and PT.  5 
comprises  all of the Station 1 training required by individual astronauts 
pr ior  to participation in crew exercises .  

SPACECRAFT NAVIGATION PART TASK EXERCISES 

PT. 6 Mid-Course Navigation 

This exercise involves one man in the t ra iner  lower equipment bay 
station. The purpose of the 
exercise  is to introduce the astronaut to the controls and indicators of the 
lower equipment bay navigation station and the procedures for  routine 
navigation sightings and Apollo guidance computer operation. 
include use  of the sextant and telescope, solution of navigation problems 
with the AGC, and programming of computer controlled events. 
SCS malfunctions affecting navigation procedures a r e  a l so  incorporated. 

The trainer program is for mid-course.  

Training w i l l  

G&N and 

A72 4 U I W W t A L  
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>T. 7 IMU Alignment 

Training for this exercise again involves one man in the lower equip- 

Malfunctions 
nent bay and the mid-course trainer program. 
iormal procedures for coarse  and fine alignment of the IMU. 
>f the G&N and SCS systems affecting such procedures w i l l  a lso be incorpo- 
:ated. 

Training wi l l  include 

?T. 8 Earth Orbital Navigation 

The orbital trainer program w i l l  be required for this exercise with 
me man at the G&N station in the lower equipment bay, 
)e to train the astronaut in -procedures for earth orbital navigation. Train- 
mg w i l l  include navigation sightings and solutions, and IMU alignment, and 
w i l l  deal with G&N and SCS malfunctions affecting navigation procedures. 

The purpose w i l l  

~ 

PT. 9 Lunar Orbital Navigation 

Again, one man in the lower equipment bay and the lunar orbital 
program a r e  required. The purpose and scope w i l l  be the same as for 
PT. 8 but will incorporate lunar orbital navigation procedures rather than 
those for earth orbit. 

NOTE: Compietion oi ,Exercises  PT. 6 ,  PT. 7 ,  PT. 8, and PT. 9 
comprises all of the lower equipment bay G&N station training required by 
individual astronauts prior to participation in crew exercises.  

SYSTEM PROCEDURES PART TASK EXERCISES 

PT.  10 and PT. 11 Periodic and Special System Procedures 

Training in the myriad 'simple system procedures to be accomplished 
at  Stations 2 and 3 of the spacecraft during earth orbit, mid-course, and 
lunar orbit a r e  included in these exercises.  
program and PT.  11 is for the mid-course program. Most of the training 
involved can readily be accomplished with either trainer program. Train- 
ing involves one man. in the t ra iner ,  using both Stations 2 and 3 controls 
and indicators. .Training includes service propulsion system management, 
reaction control system management, electrical  power system operation 
and management, environmental control system operation and management, 
and spacecraft communications and data system operation and management. 

PT.  10 is  for  the orbital traine: 

PT. 12 Prelaunch, Launch, and Ascent Procedures (Station 3 )  

This exercise involves the use of the trainer iaunch and ascent 
program with one man in Station 3 .  Its purpose is to train the astronaut in 

A-3 - 
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?T. 12 Prelaunch, Launch, and Ascent Procedures  (Station 3) (Cont) 

he prelaunch, launch, ascent, and abort procedures to be accomplished by 
.he Apollo crewman in Station 3.  Training includes Station 3 prelaunch pro- 
:edures f rom T-24 to T-2, and launch and ascent procedures f rom T-3 to 
r4-15. 
3ituations. 

PT. 13 Prelaunch, Launch, and Ascent (Station 2)  

Malfunctions w i l l  be used to establish non-readiness and abortive 

This exercise is for the same purposes as PT. 12 but is for Station 2 
procedures. Again, the launch and ascent trainer program is  required. 
I'raining includes Station 2 prelaunch procedures f rom T-15 to T-2 and 
launch and ascent procedures f rom T - 2  to  Ti-15. 
to provide training in non-readiness and abortive situations. 

Malfunctions w i l l  be used 

NOTE: Completion of all PT. Exercises 1 through 13 comprises all 
of the training required by individual astronauts prior to participation in 
crew exercises.  

~~ ~ 

MISSION SEGMENT EXERCISES 

MS. 14 Crew Tasks,  Earth Orbit 

This exercise involves two and three man crews in the APTT for 
practice 

1. 

2. 

3. 

4. 

5. 

6 .  

of the following Apollo mission segments and tasks: 

Navigation sightings and system procedures during parking 
orbit - three men in Stations 1, 3 ,  and 4 

Preparation for translunar injection - three men in Stations 1, 3, 
and 4 

Mission terminaticn procedures f rom parking orbit - three men i 
Stations 1,  2 ,  and j 

Navigation sightings and system procedures during earth orbital 
mission - three inen in Stations 1, 3 ,  and 4 

Navigation sightings and system procedures during earth orbital 
mission - two inen 

De-orbit procedures, e a r t h  orbital mission - three men in 
Stations 1, 2,  and 3 
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MS. 15 Crew Procedures ,  Mid-Course 

This exercise  involves two and three man crews in the APTT for 
practice of the following Apollo mission segments and tasks: 

1. Crew procedures for translunar injection and initial mid-course 
(excluding transposition and docking) - three men in Stations 1, 
2, and 3 

2. Navigation sightings and routine system procedures in mid-course 
coast  - two men 

3.  M U  alignment and AV procedures during mid-course - two men 

4. Preparations for translunar injection - three men in Stations 1, 
3 ,  and 4 

5. Procedures for  transearth injection and initial mid-course - three 
men in Stations 1, 2, and 3 

6. Procedures  for preparing for final mid-course correction - three 
men in Stations 1, 2,  and 4 

course correction - three 7 , . prosediires for  firiai tilid- 

men in Stations 1, 2, and 4 

8.  Procedures  for final navigation sightings and preparation for  
service module jettison and entry - three men in Stations 1, 
2, and 4 

MS. 16 Crew Tasks,  Lunar Orbit 

This exercise involves a three man crew in the APTT for practice of 
the following Apollo mission segments and tasks: 

1. Crew procedures for translunar injection and initial lunar 
orbit - three men in Stations 1, 2, and 3 

2. Preparations for transearth injection - three men in Stations 1, 
3,  and 4 

NOTE: How to best organize the balance of Apollo par t  task trainer 
training in lunar orbit procedures for the three man crew is still under 
investigation by S&ID. 
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MS. 17 One Man Operation, Lunar Orbit 

Two distinct aspects of the training required have been identified 
for one-man procedures in lunar orbit. 
that must be accomplished while the lunar excursion module (LEM) is 
away. 
event that the L E M  is not recovered. 
investigation by S&ID. 

MS. 18 One-Man Operation, Transearth 

The first is the normal  procedures 

The second is the extreme contingency of one-man survival in the 
This contingency is still under 

This training requirement is also under study by S&ID. Training 
again relates  to the extreme contingency of one man survival in the event 
the LEM is not recovered. 

MS. 19 Crew Task, Service Module Jettison and Entry 

This exercise involves a three man crew in the APTT for practice of 
the following Apollo mission segments and tasks: 

1. Accomplishment of service module jettison and entry f rom trans-  
earth trajectory - three men in t ra iner  in Stations I ,  2, and 3 

2. Accomplishment of service module jettison and entry f r o m  earth 
orbit - three men in trainer in Stations 1, 2, and 3 

~~ ~ 

MS. 20 One Man Operation, Service Module Jettison and Entry 

Again, the training requirement re la tes  to the extreme contingency of 
one man survival and is being investigated by %ID. 

~~ ~~ 

MS.21 Crew Tasks,  Prelaunch, Launch, and Ascent 

This exercise involves a three man crew in the APTT for practice of 
the following mission segments and tasks: 

1. Prelaunch procedures f rom T-24 to T-2 

2. Normal launch and ascent procedures f r o m  T - 4  through T t15  

3 .  Procedures for launch escape system (LES) abort f rom 
0 to 7000 feet 
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MS. 21 Crew Tasks,  Prelaunch, Launch, and Ascent (Cont) 

4. Procedures  fo r  LES abort f rom 7 ,000  to 120,000 feet  

5. 

6. Procedures  for service propulsion system abort  subsequent 

Procedures  for  LES abort f rom 120,000 to 265, 000 feet  

to LES jettison 
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PART TASK 8 
EARTH ORBITAL 
NAVIGATION 

PART TASK 1 
MIDCOURSE ATTITUDE 

CONTROL (EXCLUDING 
RENDEZVOUS AND 

I DOCKING) 

I PART TASK 12 
PRELAUNCH, LAUNCH, 
ASCENT PROCEDURES 

(STATION 3) 

PART TASK 2 
'ORBITAL ATTITUDE 

CONTROL 

PART TASK 5 
PRELAUNCH, LAUNCH, 
ASCENT PROCEDURES 

(STATION 1) 
i 

PART TASK 3 
COMMAND MODULE 
ATTITUDE CONTROL 
(INCLUDING ENTRY) 

PART TASK 4 
BASIC PROCEDURES 

SPS FIRING 

1 

PART TASK 6 
MIDCOURSE 

NAVl  GAT1 ON 

L 
PART TASK 7 

IMU ALIGNMENT 

PART TASK 10 
PERIODIC AND SPECIAL 
SYSTEMS PROCEDURES 

(ORBITAL) 

PERIODIC AND SPECIAL 
SYSTEMS PROCEDURES 

(MIDCOURSE) 

PART TASK 9 
LUNAR ORBITAL 

NAVl GAT1 ON 

PART TASK 13 
PRELAUNCH, LAUNCH, 
ASCENT PROCEDURES 

(STATION 2) 

Figure A- 1. Development Sequence, APTT Training Exerc ises  
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- 
Session Page 
Number Number Session Title 

APPENDIX B 

SESSION DATA SHEETS AND FORMAT 

Appendix B includes a complete session data sheet format  and some 
partia! session data sheets  taken f rom the in-process 1 February 1965 work- 
book copy of the AMS Instructor Handbook. 

FORMAT 

Session Data Sheet 

Purpose: 

Scope: 

Crew Procedures:  i 
Measurement Criteria:  

Instrumentation and Initializing Instructions: 

Programming and Initializing Instructions: 

Scripting Instruct ions : 

B-1 
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'repa.ration for Entry PT4.1 

TYPICAL SESSION DATA SHEET ENTRIES 

1 

Session Data Sheet 

I I - 
'urpose: 
or  CM-SM separation and preparation for entry 

To provide flight c rew members  with training in the procedures 

;cope: Five training runs a r e  required to accomplish this session. These 
. re  comprised of a walk through of procedures for Stations 1, 2,  and 3,  a 
bractice of Station 1 procedures (G&N orientation), and an abbreviated run 
o be rei terated as many t imes a s  required for purposes of achieving a 
Lapability for entry orientation in the SCS mode. Runs a r e  as follows: 

1. 

2. 

3. 

4. 

5. 

Walk through of CM-SM separation and preparation for entry 
(Station 1) 

Walk through of CM-SM separation and preparation for entry 
(Station 3) 

Walk through of CM-RCS checkout and preparation for entry 
(Station 2) 

Pract ice  procedures for CM-SM separation and preparation for 
entry (Station 1, G & N  mode orientation) 

Pract ice  SCS mode entry orientation (Station 1) 

B-2 
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3ntry and Descent (Station 1) 

Session Data Sheet 

PT4.2 1 

1. 

2. 

3 .  

4. 

5. 

6. 

Walk through G & N  entry and descent, nominal t ra jectory 
(angle - 3 .  0 degrees ,  velocity a t  400K f t  - 25. 5K f t / s ec )  

Pract ice  G & N  entry and descent, nominal t ra jectory 

Pract ice  G & N  entry and descent, high-g t ra jectory 
(angle -4. 0 degrees,  velocity a t  400K f t  - 25. 5K f t / s ec )  

Pract ice  G & N  entry and descent, high-heat t ra jectory (angle 
-2.  0 degrees ,  velocity a t  400K f t  - 25K f t / s ec )  

Pract ice  SCS mode entry 

Pract ice  manual direct  mode entry 

P 
B - 3  -L 
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Entry and Descent Contingencies (Station 1) PT4.3 

Session Data Sheet 

1 
I I 

Purpose: It is the purpose of this session to complete Station 1 par t  t ask  
training in entry and descent procedures with a number of training runs,  
each involving one o r  more  contingencies requiring Station 1 crew action. 
The contingencies have been selected to initiate requirements for perform- 
ance of all significant tasks .  

Scope: 
and descent is three-fold, He must monitor G&N controlled entry, control 
entry in the SCS and manual direct  modes where requirements dictate, and 
monitor and operate the ELS during glide and descent to touchdown. Recog- 
nition of requirements for alternate mode selection and/or  manual overr ides  
a r e  inherent in all  three aspects of the training. All training runs a r e  f rom 
immediately after de -orbit to touchdown. 
follows : 

The total task of the flight crew member a t  Station 1 during entry 

Training runs a r e  identified as 

1. Entry with azimuth e r r o r  from de-orbit 

2.. Entry with ELS sequencing malfunctions 

3 .  G&N failure pr ior  to entry (requires  SCS mode) 

4. G&N failure during entry (requires  SCS mode) 

5 .  SCS failure pr ior  to entry (manual direct  mode) 
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Launch and Ascent Procedures ,  Station 1 

Session Data Sheet 

PT5.1 1 

Purpose: To provide Apollo flight c rew members  with training in  normal 
launch and ascent procedures and manual override of automated sequence 
event failures during ascent.  

~~ 

Scope: 
booster and launch escape tower sequencing as monitored by the c rew via 
the EDS displays and GOSS voice data. 
requirements and procedures for overriding automated sequence events. 

The scope of the session includes demonstration and practice of 

Malfunctions are  used to demonstrate 

The session also includes demonstration and practice of procedures 
for  monitoring launch ascent by means of the FDA1 and AGC. 
emphasis i s  on problematical and abortive situations. 
a r e  as follows: 

In this case,  
Training runs involved 

1. 

2. 

3. 

4. 

5. 

Walk through of Station 1 launch and ascent procedure demonstra- 
ting mrrna l  sequence and ~ ~ a l f u n c t i s n s  reqmrmg everr ide * .  

Pract ice  recognizing automated sequence failures during launch 
and ascent, and override as required. 

Low velocity ascent (will not achieve orbit)  

Normal ascent with cross-range e r r o r  

Overshoot f rom booster cutoff failure 

Note: 
simulation. 
in this area.  

AMS capability to provide training i s  contingent upon ascent t ra jectory 
Performance definition for the simulator is particularly vague 
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LES Aborts, Station 1 PT5.2 1 

Scope: This training session includes both crew and instructor initiated 
abort  sequences. 
purposes of including all of the various LES abort  sequences. 
a r e  used to induce requirements for crew override of normally automated 
functions. 

Multiple runs a r e  used ac ross  a spectrum of altitudes for  
Malfunctions 

Training runs a r e  as follows: 

1. Pad abort walk through 

2. Low altitude LES abort  

3 .  High altitude LES abort (7000 to 120, 000 f t )  

4. High altitude LES abort (120, 000 to 265, 000 f t )  

5. High altitude (120, 000 to 265,000 f t )  LES abort  with sequencing 
malfunctions 

6 .  High altitude (7000 to 120, 000 ft) LES abort  with sequencing 
malfunctions 

7. Low altitude LES abort  with sequencing malfunction 
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SPS Abort, Station 1 PT5.3 1 

Scope: 
separate  training run. 
t ice is  a lso required. 

Three basic variations of SPS firing a r e  involved. Each resu l t s  in a 
A walk through of SPS abort  procedures pr ior  to prac-  

Training runs are as follows: 

1. 

2. 

3. 

4. 

Walk through of SCS mode SPS abort  to suborbital t ra jectory 

SPS abort  to suborbital t ra jectory (G&N mode) 

SPS abort  to orbit  (G&N mode) 

SPS abort  to suborbital t ra jectory (SCS mode) 
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Launch and Ascent Contingencies, Station 1 PT5.4 

Session Data Sheet 

1 
I I 

Purpose: It is the purpose of this session to complete station par t  t ask  
training in launch and ascent with a number of launch and ascent runs,  each 
involving one o r  more contingencies requiring Station 1 crew action. 
contingencies have been selected to initiate requirements for  performance of 
all significant tasks. 

The 

Scope: The total task of the flight crew member at Station 1 during launch 
and ascent is  three-fold. He must monitor booster performance by means 
of the open line to GOSS; he must monitor the LES and booster sequences; 
and he must monitor the ascent t ra jectory by means of spacecraft displays 
and the open line to GOSS. Where aborts a r e  involved, the requirements 
extend to include recognition of abort  requirements,  accomplishing abort  
sequences, and manual override of sequencing malfunctions. Seven runs 
a r e  involved: 

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

Launch and ascent to orbit  run with requirements for crew 
override of LES malfunctions, booster staging malfunctions: 
and booster failure to cut off malfunctions. 

Launch and ascent run terxxinated by a low altitude auto abort  
that includes requirements for c rew overr ide of sequencing 
malfunctions. 

Launch and ascent run terminated by a crew-initiated high alti- 
tude abort (7000 to 120,000 f t ) ,  that includes requirements for 
manual override of sequencer malfunctions. 

Launch and ascent run terminated by a crew-initiated high alti- 
tude abort (120, 000 to 265, OOO'ft), that includes requirements for  
manual override of sequencer malfunctions. 

Launch and ascent run terminated by a booster malfunction neces-  
sitating SPS abort  to suborbital t ra jectory (G&N mode). 

Launch and ascent run terminated by a G&N malfunction inducing 
requirements for an SCS mode SPS abort .  

Launch and ascent run terminated by a booster malfunction 
necessitating SPS aborts  to ear th  orbi t  (G&N mode). 
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v 

Prelaunch, Launch, Ascent CP1.1 1 

Purpose: 
dures  for final launch preparations, launch, and ascent to orbit. 

To provide flight crew members  training in the coordinated proce-  

Scope: 
to ground confirmation of orbit  attainment. 
to induce prelaunch holds and overrides of sequencing events during ascent.  
Three  training runs a r e  involved: 

The session includes all normal c rew procedures from T-15 minutes 
Simulated malfunctions a r e  used 

Session Data Sheet 

Pad and Low Altitude Aborts CP1.2 1 

1. Walk through of prelaunch procedures 

2. Pract ice  normal prelaunch, launch, ascent 

3. Pract ice  prelaunch, launch, ascent with holds during prelaunch, 
and overr ides  during ascent 

I 

~ 

Scope: 
cation of abort  events, crew activities a r e  l imited to monitoring sequence 
events during pad and low altitude aborts.  
these activities a s  initiated from both prelaunch and ascent situations. 
Training r u i s  a r e  a s  follows: 

Except for manual override of sequencing malfunctions and communi- 

This session includes practice of 

1. 

2. Prac t ice  pad abort 

3. Prac t ice  low altitude abort 

4. 

5. 

Walk through of pad abort 

Prac t ice  pad abort with sequencing malfunctions 

Prac t ice  low altitude LES abort  with sequencing malfunctions 
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High Altitude LES Abort CP1.3 I 1  I 
! 

Purpose: 
procedures for high altitude LES abort  

To provide flight crew members  training in the coordinated c rew 

SPS Aborts, Suborbital, G&N Mode CP1.4  

Scope: Crew activity during high altitude LES abort  consists of recognition of 
requirements to abort, crew initiation of abort, monitoring abort sequences, 
fuel and oxidizer dump, and manual override of auto-sequenced events where 
required. 
follows: 

Crew activity i s  pr imari ly  in Station 1. Training runs a r e  as 

1 

1. 

2. 

Walk through 7000 to 120, 000 f t  abort 

Pract ice  120,000 to 265, 000 f t  abort 

3. Pract ice  120, 000 to 265, 000 f t  abort with sequencing malfunctions 

4. Pract ice  7000 to 120, 000 f t  abort  

5. Pract ice  7000 to 120, 000 f t  abort  with sequencing malfunctions 

Purpose: 
procedures for SPS abort  procedures in the G&N mode. 
practice runs to each of two alternate recovery a reas .  
as  follows: 

To provide flight crew members  training in the coordinated crew 
The other two a r e  

The runs a r e  l isted 

1. Walk through of SPS abort  procedures (G&N mode) 

2. Pract ice  SPS abort procedures (G&N mode) to recovery a r e a  
No. 1 

3. Pract ice  SPS abort procedures (G&N mode) to recovery a r e a  
No. 2 
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1 Scope: 
f i r s t  is a walk through from launch through touchdown. 
practice session of the same scope. 
severa l  t imes under different circumstances for purposes of establishing a 
variety of targeting situations. 

Two rather complex runs a r e  required for this training session. 
The second is a 

The 
I 

The second run should be reiterated 

Session Data Sheet 

SPS Abort to Orbit CP1.5 1 

Purpose: 
procedures for SPS abort  to ear th  orbit  

To provide flight crew members  training in the coordinated crew 

Scope: 
training session, 
The second run i s  a practice session of the same scope. 
l isted a s  follows: 

Two very lengthy runs a r e  required for accomplishment of this 
The f i r s t  is a walk through from launch through touchdown. 

The two runs a r e  

1. Walk through of complete SPS abort  to orbit  

2. Pract ice  SPS abort to orbit 

SPS Aborts, Suborbital, SCS Mode CP1.6 1 

Purpose: 
prnredlc l res fsr SPS abort due tz l  C;&;”u’ system iaiiure 

To provide flight crew m e ~ i b e r s  training in the coordinated crew 

I 
.* 

I I 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Launch and Ascent Contingencies 

Session Data Sheet 

CP1.7 1 
I I 

Purpose: Provide flight crew members  with training in recognizing require - 
ments to abort  and in coping with initial system failures while accomplishing 
the abort. 

Scope: 
abortive ECS failures that require special operation of the ECS system in 
addition to abort  initiation. 
fourth run contains abortive G&N malfunctions at a particularly cr i t ical  point 
during the ascent. The runs a r e  identified as follows: 

The session is  made up of four training runs. Two runs include 

One run deals with abortive ECS failures.  The 

1. Launch and ascent with abortive ECS malfunctions (high altitude 
LES) 

2. Launch and ascent with abortive EPS malfunctions (at S-IVB 
ignition) 

3 .  Launch and ascent with abortive G&N malfunctions (at LES 
jettison) 

4. SPS abort with ECS alternate modes 

B-12 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INIWRMATION SYSTEMS DIVISION 

APPENDIX C. TYPICAL GSE TRAINING REQUIREMENTS 
DATA SHEETS 

Date : March 18, 1964 
Rev. Date: December 28, 1964 
TADN : ME901-0031-0001 

O&M GSE TRAINING REQUIRPIEN_T 

Model: C14-092 

Svstem: SCS 

Nomenclature: BME, Stabi l izat ion & Control System 

Interchange- 
a b i l i t y  : N/A 

Responsible Project 
Engineer-: J. M. Pomykata Ennineer: R. Robertson 

Technical 
*Reference : 62T0695-322-1, SID 62-41?, MC901-0031B, UGl&O-Minn-Hon, 

UGl601, Trygon Model M,!+0-305491, M Research Lab Inst .  Man. 132A, 
A64-763.lA5 (2 & 2C)- Minn-Hon., QC Procedure Minn-Hon. 1374, 
Ins t .  Man. Model 412AR 0 8  #lOOONAA, SM3A-501- Minn-Hon. 

Oyeratoz _Traininn Requirement : Traininn Time E s t h t e :  4 Hours 

Provide information t o  aid the operator i n  performing dynamic response tests, 
je t  f i r i ng  pattern analysis, detailed system calibration, f au l t  isolat ion t o  
a card o r  group of cards, and system and component performance verification. 

1. Test Console & Test Table 7. Power Supply 
2. Selection, Controlling & 8. Pulse Generator 

Monitoring 9. Stimuli Control 
3. Electronic Control 

Assemblies 10. Protection Circuitry 
4. scs Displays ll. Voltmeter 
5 .  Manual Hand Controls 
6. Program Board 

Maintenance Traininn Requirement : Trainina Time Estimate: 8 Hours 

Describe procedures f o r  removal of malfunctioning replaceable packages, 
instal la t ion,  recer t i f icat ion,  calibration and servicing; visual  inspection 
f o r  fr3yned ar.d dmaed :erLng, ccqmen t  damage, loose s~l2er ;olnts, Sroksn 
par t s  and foreign matter. 
training. 

Interface: 1. SCS B/M Auxiliary Ekpipment, 4. Power Supply Cables 
cl4-09s 5 .  Interconnect Cables 

ClL--707 Secondary Attitude Reference System BME 
(AFRM 009 only, Downey & FF) 

Operator t ra ining i s  a prerequisite f o r  maintenance 

2.  Fac i l i ty  Electr ical  Power 
3 .  

Reason fox 
Revision : Analvst: C. I. Steele, M. 4221, 2 Manufacturer: Minn-Honey. 

Added technical information, Revised Interface & corrected par t  no. 

c- 1 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Date : August 27, 1964 
Rev. Date: December 28, 1964 
TADN : G16-858080 

OW GSE TRAINING RECJJIREXENT 

w: cl4-460 

Svstem: Sequencers 

h n c l a t u r e :  Mission Sequencer Group, BME 

Interchange- 
ab i l i tv :  N/A 

Responsible 
Enaineer: J. M. Pcengkata Block I D Block I1 

Technical 62T0695-322-1 G16-858088 G16-858091 
Reference : SID 62-417 G16-985846 MA 0205-829 

h e r a t o r  T r a i n i n n  Requirement : Traininn Time Estimate: 4 Hours 

Explah t he  procedure f o r  tes t ing  the performance and isolat ing f au l t s  of the 
individual sequencers within the  sequencer system, tes t ing  of redundant c i rcu i t s  
and understand how the €ME i s  manually operated and the operation of the auto- 
matic data recording equipment. 

1. Control &c Display Panels 
2. Power Supplies 
3. Signal Sources 
4. Output Measuring System 
5 .  Simulated Loads 
6. Interface Adapter 
7. Supply Requirements 

Maintenance Traininn Reuu irement : Training Time Estimate: 8 Hours 

Discuss visual inspection f o r  physical damage, proper component ins ta l la t ion  
and cleanliness; procedures f o r  f au l t  isolation, f a u l t  verification, repair; 
removal and replacement of l ights ,  modules, connectors, terminal boards, wiring 
and subsequent panel verification. 
maintenance training. 

Interface : 1. Adapter Separation Sequencer 7. Mission Sequencer 

Operator t ra ining i s  a prerequisite f o r  

2. Adapter Separation & SPS Abort 8. Fuse Box 
3. Tower Sequencers (two types) 9. AnnSafe Control U n i t  
4. S/M RCS Control Sequencer 10. Control Programer 
5. Hot Line EI)6 Abort Converter ll. Faci l i ty  Power 
6. Power Programmer 

Added technical information and revised interface Reason f o r  
Revision : 

A n a b s t  : C. I. Steele, Ext. 4221, 2 M-a c t u r d :  Tulsa 
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mu CODE NO; 

SYSTEM CaDE NOS 

EmDlov direct  manual mode for  Seat 1 D i t ch  maneuvers. L. EFFECTS V I S I B I E  I N  C / M  - INSTRUMENT AND INDICATION: 

AIS MAWU?ICTION MTB: 
F m  

SJBsYSTMt Stabilization & MATH Ma SYPI: 

A. FDAI b a l l  f a i l s  t o  respond t o  p i tch  a t t i tude  rotat ion commands by Seat 1 
rotat ional  controller with HAND CONTROLLER DIFGXT-ENABLE switch i n  lower 
posit ion (4, 16). 

FDAI r a t e  needle f a i l s  t o  respond t o  p i tch  a t t i tude  rotat ion commands by 
Seat 1 rotat ional  controller with HAM) CONTHOLLER DImCT-ENABLE switch in 
lower posit ion (4, 16). 

B. 

5. C H W  ACTICN - INSTRUMENT/&NTRX hM) IICTICN: 

A. 

E. 

Place €LQE CONTROLLER DIRECT-ENABLE switch t o  upper posit ion (16) (See note 1). 

Coritroi 3-ehicle a t t l t u d e  - d t h  rotattimal ha5 c m t m l l e r .  l 

7. BFFECTS TRANSMITTED V I 4  DOWN T/h - SWSOR AND INDICATICH: 

8. I n i t i a l  Condition: Any of the CONTROL MODE SELECT modes selected. 
Phase: Translunar, lunar orbi t ,  transearth, and entry phaees. Note 1: With SCS i n  
manual direct  mode, a t t i tude  r a t e s  should be kept l o w  t o  conserve RCS fuel. Note 2: 
Additional s k i l l  i s  required t o  control vehicle i n  manual direct  mode. 

FORM 2922-J NEW 1-65 - D - 1  
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EU COTIE NO: 

PSTM C(DE NO: 

7. EFFECTS TUN=- VIA D m  T/h - SRlSaR AND INDICATICNt 

2. AC voltage main Bus 1 phase B rc CC 0201 0200 V 
1. AC voltage main Bus 1 phase A 

3. AC voltage main Bus 1 phase C (CC 0202 V 
4. AC voltage main Bus 2 phase A (CC 0203 V 
5. AC voltage main Bus 2 phase B (CC 0204 V) 
6. AC voltage main Bus 2 phase C (CC 0205 V) 
7. Frequency AC Bus 1 phase A (CC 0213 F) 
8. Frequency AC Bus 2 phase A (CC 0217 F)' 

1 

8. m-1 I n i t i a l  condition: Inverter 1 connected t o  AC Bus 1 and AC  us 2, 
Note 1: Events l i s t e d  i n  order of probable occurrence. Note 2 :  Allow 5 seconds 
for  inverter warm-up before connecting t o  Bus. 

klS MfPONCTION mmt 
FOIM 

Elec t r ica l  Power System 
SvBsYSTEMl MATH m sm: 

CORM tSZ2-J YCW 1-68 
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